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Measuring Torque with Strain Gages 
Ultrasonic Inspection of Pipe Welds 


Frequency Calibrating via Telephone 
Controls for First Man-Made Quartz 
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DYNAMIC ANALYSIS OF JACKETED KETTLES 





NEW 


HYDROGEN 
PURIFIER 


separates dry, 
ultra-pure hydrogen 
from impure sources 


capacities: 40 ml/min to 
several thousand cu ft/hr 


Serfass Hydrogen Purifiers—15 cfh unit 
foreground, 200 cfh unit background. 


The Serfass* Hydrogen Purifier now makes it possible 
to produce dry, ultra-pure hydrogen from impure gas 
sources. By using a palladium-silver alloy to separate 
all impurities, this equipment produces hydrogen so 
pure that modern analytical techniques cannot detect 
impurities. The Serfass Hydrogen Purifier is available 
in a wide range of models. Units with capacities from 
10 ml/min to 200 cfh are standard. Larger purifiers 
can be designed to meet customer needs up to several 
thousand cubic feet per hour. 


Palladium-silver alloy the answer 

Nucleus of the Serfass Hydrogen Purifier is a palla- 
dium-silver alloy that selectively separates hydrogen 
from all impurities. The alloy is superior to pure 
palladium because it has a greater diffusion rate and 
does not deteriorate after repeated heating and cooling 
cycles as does pure palladium. No purging or external 
vacuum system is needed. 


Operation simple, positive 

To operate, the equipment is plugged into any con- 
115-volt a-c outlet, the impure hydrogen 
connected to the inlet, pressure and gas flow adjusted 


venient 


Dr. Earl J. Serfass, V.P., Research & Development at 
Milton Roy, developed this apparatus. 


to the proper operating range and the dry ultra-pure 
hydrogen collected at the outlet. 


Applicability 
Any non-corrosive source of hydrogen essentially free 
from sulfides and non-saturated hydrocarbons can be 
used with the Serfass Hydrogen Purifier. Units are 
now being used for gas chromatography, flame photo- 
metry, as an analytical standard, hydrogen atmos- 
pheres, hydrogenation reactions, atomic energy ap- 
plications and missile propellant research. The wide 
range of capacities makes the Serfass Hydrogen Puri- 
fier equally well suited for laboratory or industry. 

If dry, ultra-pure hydrogen is or might be used in your 

operation, investigate the Serfass Hydrogen Purifier. 

It may be THE ANSWER to a problem or the route 

to greater economy in producing pure hydrogen. 


Write for Bulletin #1159-1 
Milton Roy Company, 1300 E. Mermaid Lane, Phila. 18, Pa. 





Controlled Volume Pumps 
Quantichem Analyzers 
Chemical Feed Systems 
pH Instruments 


CHEMICAL UMSTRUMENTATION SYSTEMS 
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. . through research 


by Barber-Colman 


Equivalent 50-inch scale 
5 automatic zero shifts nase 


Recorder 





Industry is offered a precise instrument to 
measure unknown or widely varying potentials 
in process control — reliably, accurately, 
automatically. Up to five steps of Zero 
suppression is equivalent to a 50-inch scale. 
Any basic span from 2 to 250 mv can be 
chosen; Zero suppression does not change 
span. For more details on this exciting instru- 
ment, contact any Barber-Colman, Wheelco 


Office — see the Yellow Pages. 


BARBER-COLMAN COMPANY 


daa | Wheelco Industrial Instruments Division 


COLMAN Dept. C, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. C, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y. 
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Like you, George Chinn is a perfectionist 


As K & M’s Chief Engineer, George Chinn 
might be expected to be at least somewhat biased 
in his opinion of the valves we make. He isn’t. 
Ask him about our products and he’ll tell you that 
they’re “not bad”. 

For George, this is saying quite a lot. We doubt 
if any customer could be as critical. In fact, if you 
were to watch him midwifing a prototype run- 
through on the test loop, you’d probably wonder 
if he weren't secretly in the pay of a competitor, 


so diligently does he poke around looking for 
something wrong. And with twenty-five years of 
valve engineering behind him, he knows just 
where to look, too. 

More often than not, he finds a few unsuspected 
bugs. When he does, we are, honestly, almost 
glad. Not that we enjoy headaches or have any- 
thing against showing a profit. It’s just that we'd 
rather find the flaws, if any exist, than have our 
customers find them. Makes sense, doesn’t it? 


diaphragm control valves 


& KIELEY & MUELLER, INCORPORATED 


64 Genung Street, Middletown, New York 


Eighty-two Years of Service to the Process and Power Industries 
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“continuous analysis 
of almost any gas?”’ 


“Yen... at a fifth the cost of a Chromatograp 


7 


That’s the analyzing cell of the standard Hays Thermal Conductivity 
Analyzer, proven in over ten years of successful experience with many 
gases. This Analyzer is rugged, dependable . . . gives a continuous 
record, not just periodic samplings. With the Hays Universal Recorder 
and one of the wide selection of Hays sampling systems tailor- 


“ee 


made for your application . . . it solves almost any gas analysis problem. 


for further detai/s write 
for bulletin B647 


CORPORATION © MICHIGAN CITY, INDIANA 
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TO THE ENGINEER 
who wants his “circuit jewelry’ intact 


AE takes great pains in preparing its Class 
E relays for a well-adjusted life in the world 
of automatic control. To make sure that they 
reach you in the same happy state, we’re now 
shipping them in a special protective package 
molded to shape from featherweight poly- 
styrene foam. 


The two sections of the case have identical 
multiform cavities. When put together, they 
form a snug fit for any Class E relay assem- 
bly. The possibility of relay damage in pack- 
ing, in transit or in removal is virtually 
eliminated. To facilitate production, the con- 
tainers can be fed directly to your assembly 


line; relays remain protected and accessible. 
As for Class E relays, you can have them with 
the usual solder terminals, ‘“Taper-Tabs,” 
end-mounted printed circuit terminals, wire- 
wrap, prewired octal plugs, screw terminals 
or other special forms to fit your needs. 

Our circuit engineers will be happy to work 
with you in applying Class E relays to your 
designs. They’ll also be glad to tackle any 
control problems you may have. 

Want details? Just write the Director, Con- 
trol Equipment Sales, Automatic Electric, 
Northlake, Illinois. And be sure to ask for 
Circular 1702-E, “Relays for Industry.” 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENcRAL 
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FISCHER 
“PORTER 


ONLY COMPLETE FLOWMETER HOUSE 


THE HANDIEST GUIDE TO THE VARIOUS AND SUNDRY 
METHODS PRESENTLY AVAILABLE FOR MEASURING FLOW 


It has been our pleasure and profit 
over the years to aid and assist divers 
engineers in the estimable task of 
selecting the one—nay, the only de- 
vice best suited to measur‘ng a given 
flow. But truly, the years have added, 
the devices have multiplied, and the 
task of selection has grown ever more 
complex. As a result, the “handy” 
guides, so reminiscent of an earlier 
day have grown less handy all the 
time. Let us see how handy we can be. 
LESSON | 


There are but four major types of 
flowmeters. 


+ 


1. VARIABLE-AREA t 


2. VARIABLE HEAD 


= —— i 
:——s 


4. INTEGRATING 
+> +> 


In order to be as handy as possible, 
we shall limit our discussion of the 
advantages of the four basic types to 
a single characteristic benefit. 

1. Variable-Area: linear scale 

2. Variable Head: flexibility 


3. OBSTRUCTIONLESS 








ISA Journal 


3. Obstructionless: obstructionless 
4. Integrating: accuracy 


LESSON Ill 


This lesson is of the most importance 
as it concerns the various factors 
necessarily involved in the judicious 
selection of flowmetering devices. 
These primary and critical factors 
are: fluid property limitations, appli- 
cation, installation and economics. 
We need not go into detail on these 
factors since our Bulletin 91-119, 
a veritable gem of condensation, re- 
views all of these factors in the short 
space of only six pages. There is a 
limit as to how short and “handy” 
such a guide can be. 

If you are one of those, and there 
are many, who philosophically op- 
poses all “handy” guides, then we 
need only remind you that we make 
all of the four major types. Indeed, 
we are the only company to do so. 
We also wish to state that we use a 
wide variety of materials to construct 
these meters including many readout 
and process control devices. Our lab- 
oratories include the finest and most 
advanced flow measuring and cali- 
brating equipment. A call to our field 
engineers can save you trouble and 
bring you a firm recommendation 
unencumbered by bias or prejudice. 
RIGIIT 
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is a sampling of some outstand- 
ing examples of each type of meter 
in our flowmetering line. 


Variable-Area 
Flowmeters 


Fischer & Porter has indeed made its 
mark in lands far and wide as the 
leading manufactory of variable area 
meters, finding itself pleasantly faced 
with such wide acclaim for ease of 
use and simplicity that it defies de- 
scription. Yea, and to no surprise. 
Indeed our people have labored un- 
ceasingly to INTRODUCE EVERY 
MaJOR ADVANCE in this noble form 
of flowmetering, to wit: the glass t ube 
that allows viewing the rate of flow 
directly; the bead-guide and Tri-Flat 
meter for matchless float stability; 
the predictable float which simplifies 
calculations; the metal tube for high 
pressures and temperatures. 


Frictionless! Foolproof! 


—herald the fortunate employers of 
the MAGNABOND coupling developed 
by Fischer & Porter for detecting the 
linear motion of the float, with abun- 
dant power to operate a multitude of 
accessories for recording, transmit- 
ting, totalizing and controlling. The 
ingenious detection system employs 
permanent magnets sealed into a 
non-magnetic, corrosion-resistant ex- 
tension unit, and is widely used in 
conjunction with the popular FLow- 
RATOR meters. 


The NEW, ALL NEW 


MAGNARATOR ut 


ithe 
FLOW INDICATOR 


ane 


a 
PNEUMATIC TRANSMISSION 


This amazing apparatus is distin- 
guished as the TRUE in-line, through- 
flow meter. Of great joy to installa- 
tion and maintenance men alike, no 
extension is needed and there are no 





crooks, crannies or corners where ma- 
terial can collect. The MAGNARATOR, 
kin to theextension-type MAGNABOND 
flow transmitter, is lofted to great 
heighis of applicability by a new 
magnetic coupling principle. It meas- 
ures, indicates and transmits pneu- 
matically with a linear output signal! 


Variable Head 
Flowmeters 


ke > 


DP TRANSMITTER 


FISCHER & PORTER 
Outwits PULSATION! 
Outwits CORROSIVE FLUIDS! 
Outwits STEAM TRACING PROBLEMS! 


This popular differential pressure 
transmitter undeniably supports its 
claim as being the best in the world. 
Since it was first presented to the 
metering public its success has been 
remarkable. WuHy? Its superiority 
over all others is substantiated by 
the Facts OF ACTUAL USE! 


ASTOUNDING ADVANTAGES 


found in no like instrument 

ADJUSTABLE DAMPING in the 
differential sensing system, Gentle- 
men, which is where it should be. We 
warrant there to be no other method 
that lets you measure PULSATING 
flow without zero shift, PHANTOM 
signals, diaphragm fatigue or prema- 
ture parts failure. 


NEW METALS & ALLOYS such as 
Tantalum, 316 Stainless and Monel 
are STANDARD materials of construc- 
tion for the sealing DIAPHRAGMS. 
Other “‘wetted” parts are fabricated 
from 316 Stainless, Monel, Nickel 
and Hastelloy C—as you desire. A 
perfectly sealed measuring chamber 
filled with the celebrated silicone oil 
PROTECTS ALL WORKING PARTS. 


INTEGRAL STEAM TRACED 
PROCESS FLANGES, available 
from our shipping shelves, enables 
one to conveniently heat process con- 
nections to prevent fluids from 
“freezing’’—all without TROUBLE- 
SOME AND EXPENSIVE lagging and 
tracing in the field. 


Obstructionless 
Flowmeters 


THE JUSTLY 
CELEBRATED 


MAGNETIC 
FLOW METER 
OF FISCHER & PORTER 


one of the very best 
instruments ever invented 


TE sind 
eT fA 


An unobstructed length of pipe that 
accurately measures the flow of even 
the least conductive fluids by the 
Invisible MAGNETIC FIELD. Extends 
the range of accurate flowmetering 
to heretofore unbelievable limits. A 
rangeability of 3000:1! Measures the 
flow of any liquid with a conductivity 
of no less than 0.1 micromho per 
centimeter. 

Measures flow IN EITHER DIREC- 
TION and without auxiliary equip- 
ment. Handily provides full scale 
recording of ANY FLOW RATE from 
1 to 30 feet per second at the TURN 
OF A DIAL. 

Coupled with a 
Fully Transistorized Recorder 

Years ahead of its time! An instru- 
ment of the future which you can 
profitably use today. The new re- 
corder incorporates compact transis- 
torized circuits which have reduced 
space requirements incredibly. Now 
the entire instrument is contained in 
a SINGLE DEPTH CASE. No black 
boxes to add. All amplifiers are 
mounted on plug-in cards. 

Gentlemen, the Magnetic Flow- 
meter itself represents the GREATEST 
ADVANCE in flowmetering in the last 
quarter century! 


NOUR ATTENTION INVITED: 


et 


Integrating 
Flowmeters 


TURBINE METER 


Here is the zenith in flowmetering of 
the greatest accuracy over a wide 
range, designed for the most fastid- 
ious users. Each and every revolution 
of the bladed rotor in the TURBINE 
METER signifies the passage of a 
definite unit of fluid volume with an 
ELECTRICAL pulse. The total number 
of counts is proportional to the total 
volume of FLUID PASSING THROUGH 
the meter. 


NEW I NEW LS NEW 
... <<a F- 
a 


~—) 
TRANS/ISTORIZED 
READOUT DEVICES 


The Turbine Meter can be linked 
with any of an unbelievable number 
of Readout Devices to oversee your 
process operations. Exemplary de- 
vices, utilizing the most up-to-date 
transistorized electronic components 
and techniques can indicate, totalize, 
record and control. 


Continuous In-Line Blending 
NOW A FACT 


Triumph at last. To the marriage of 
the amazing Turbine Meter and Mar- 
velous Electronic Readout Devices 
goes a new distinction. Together they 
have brought to reality a truly Con- 
tinuous IN-LINE BLENDING System 
for blending of two or more fluids. 
This combination offers to you many 
other solutions for conquering DIFFI- 
CULT & DEMANDING & COSTLY flow- 
metering operations. 


Any 


STATE YOUR PLEASURE, GENTLEMEN! 


a | To better acquaint our public with the BENEFITS and ADVANTAGES of 


our UNIQUE products we have caused to be printed handsome booklets for the general 


edification. We will gladly post to you a st 


ection of these works upon your application. 


It will only rcquire an expression as to the type of meter(s) of interest, that 
is Variable-Area, Variable Head, Obstructionless and Integrating and also our “handy” 
Guide (91-119). We are your obedient servants in this as in all other matters, 
SPFISCHER & PORTER CO. 
WARMINSTER, PENNSYLVANIA & TORONTO, CANADA 
A world-wide INSTRUMENT COMPANY with plants in Australia, England, France, Germany, Holland, Mexico, as well as the U S.A 
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Shown below is a composite view of Librascope’s facilities where 

(| oar ASCO J F a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 

success of these systems illustrates the value of Librascope’s 

7 AC [ IT ES engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and production facil- 
ities. For your computer requirements, call on the company whose breadth 
of diversification in computer technology is unsurpassed. @ Librascope 
Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 


For career opportunities write to John Schmidt, Engineering Employment. @ 


computers that pace man’s expanding mind 
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SCANNING \ WHAT’S NEW 


COMPUTER OUTDESIGNS ENGINEERS—a computer has designed a 
Shell Oil chemical plant cheaper, faster and better than a team of engineers could 
do. The plant, which will cost a half million dollars less than a competitive design 
produced by engineers, is so efficient it will cui production costs by 5 to 10%. The 
engineers worked out three alternate plant designs in a year, but their best was not 
as good as the computer’s, which ran through 16,000 possible factory plans in 16 
hours, then selected the design that would make the most anti-freeze for the least 


money. 


LOOKS INSIDE MOLECULES—a new electronic instrument which can 
identify organic compounds singly or in mixtures by “looking” inside molecules, has 
been developed by Varian Associates. The nuclear magnetic resonance spectrometer 
(NMR) soon will help scientists develop new and improved antibiotics, vitamins 
and insecticides; gain new understanding of viruses; process and preserve food 
without losing nutritional values, and even synthesize hormones that will prolong 


the useful span of life. 


FRESH WATER FROM THE SEA~ Tests just completed by G.E. prove 
“thoroughly feasible” a radical new distillation process for de-salting sea water. 
More than 1000 hours of tests, conducted under the Navy’s Bureau of Ships and the 
Department of Interior’s Office of Saline Water, show the system can extract 42 
lbs of fresh water from each 100 lbs of sea water. Applicable to salt, brackish or 
polluted water, it produces water salt-free to one part per million. 


MASS PRODUCED FINGERPRINTS — A new inkless fingerprinting 
method of identifying school children in event of disaster has been used for the first 
time on 900 pupils of a Dallas, Tex. school. The system, designed by Chance Vought, 
makes an instant photographic record when the fingertip is touched against a glass 
surface. Based on an optical technique, it eliminates ink and chemicals, smudging 
and distortion. Prints are so sharp even tiny pores in a fingerprint ridge are clearly 
seen. 


‘61 SALES TO TOP ‘60— 1961 sales of scientific and industrial instruments will 
top the $4.5 billion estimated for 1960, reports the U. S. Commerce Department. 
Federal expenditures for new research and development will be about $500 million 
in 61, $50 million greater than in ’60; spending by private industry will be about 
$800 million or $120 million over ’60. Federal spending for commercial air traffic 
aids is expected to be $165 million, $47 million more than in ’60; missiles expendi- 
tures should continue at the ’60 level of $3.7 billion. Aircraft spending probably will 
decrease by $385 million, but the drop may be offset by increased commercial air- 
craft purchases, thus holding the combined military and civilian aircraft sales in 
’61 to the ’60 total of $8 billion. 


(Please Turn to Page 13) 
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The national security need for Space Technology Leadership 

Space is a medium in which many military missions can be most effectively performed @ The U. S. arsenal of ballistic missiles —in 
being and forthcoming — the Air Force Thor, Atlas, Titan, and Minuteman, the Navy Polaris, and the Army Jupiter, are all designed 
to deter the outbreak of a nuclear World War Ill or to retaliate overwhelmingly if it should occur ®@ If our ballistic missiles are to 
realize their greatest potential in carrying out their dual task, they must be supported by a number of companion space systems 
for such missions as early warning, reconnaissance, communications, navigation, weather forecasting. Space Technology Labora- 
tories is proud of its contributions to the national space effort as a principal contractor in carrying out major programs for the Air 
Force Ballistic Missile Division, National Aeronautics and Space Administration, and Advanced Research Projects Agency @ The 
increasing scope of STL’s activity is opening up exceptional opportunities for the exceptional scientist and engineer, who will find 


creativity given encouragement and recognition in an organization synonymous with Space Technology Leadership. Resumes and 


inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. p.o. 80x 95005x, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Edwards Rocket Base * Canoga Park / Cape Canaveral Manchester, England « Singapore * Hawaii 
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SCANNING \ WHAT’S NEW (Continved from page 11) 


RUBIDIUM FREQUENCY STANDARD —A new independent atomic 
frequency standard, using an optically-pumped rubidium cell as its frequency refer- 
ence, has a stability of two parts in 10 billion and holds an accuracy of less than 
one second of error in 750 years! The readily portable 20 lb unit, to be marketed by 
STL in April, displaces 1.6 cu ft and is unaffected by terrestrial or space environ- 
mental conditions encountered during its normal operations. 


MORE JOBS FOR ENGINEERS—5.9% more engineering and 3.2% fewer 
non-technical graduates will be hired in 1961, according to a survey by Northwest- 
ern University. 210 medium-to-large companies said they expect to pay engineers 
$520 a month. This compares to an average starting salary of $510 for 1960 gradu- 
ates. The report adds, “Experience shows that competition for ‘top men’ tends to 
force starting rates upward later in the interviewing season—especially for engi- 
neers and other technically trained men.” 


AUTOMATED QUALITY CONTROL —An electronic analytical system 
that rapidly checks foods for product quality and uniformity of operations during 
an entire shift is now working for the H. J. Heinz Co. Developed by Technicon 
Controls, the AutoAnalyzer performs continuous automatic chemical analyses down 
to parts per million with a precision of +1‘~. Products are being tested for salt and 
sugar content to guarantee that an entire process run meets company specs. 


ELECTRONIC PAGE READER —The world’s first alpha-numeric, transistor- 
ized, commercial page reader, developed by Farrington Manufacturing, can scan 
typewritten documents and instantaneously translate what it has read into punched 
paper tape for data processing. It reads letters of the alphabet, numbers and punc- 
tuation marks at the speed of 240 characters or 2% lines a second. Other Farrington 
machines will have a 340 character output rate when magnetic tape, rather than 
punched paper tape, is used. 


MAN-MADE BRAIN CELLS—Donut-shaped brain cells, each so small that 
an eye lash could scarcely be threaded through its center, will be made by the mil- 
lions at Lockheed Electronics this year for several computer manufacturers. Cost- 
ing just a few pennies each, the brain cells—ferrite memory cores—range from .030 to 
.080 inch in diameter. Hundreds to thousands, wired into a computer system’s mem- 
ory, will yield data at the rate of 250,000 to 500,000 bits per second. 


JOINT IBM/DUPONT STUDY—New approaches to chemical process con- 
trol through advanced mathematics and computer techniques are being investigated 
by IBM and DuPont. Joint research based on dynamic control—adjusting a process 
continuously rather than intermittently—centers on a new catalytic process, patent- 
ed by DuPont, which makes acrylonitrile, a basic material in synthetic fibers. Study 
could result in total systems which integrate the process, the plant and the compu- 
ter for maximum efficiency through high-speed and precise adjustments. 
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Contracts 


MetroLonics, independent 
standardizing laboratory con- 
tracted by Deltronic Corp., will 
provide frequent calibration of 
all precision measuring equip- 
ment used during the manufac- 
ture of Deltronic’s plug gages. 


Control Corp. of Minneapolis 
has received a $148,000 order to 
furnish control and remote me- 
tering equipment for the USS. 
Navy jet fuel storage system in 
in Hawaii. 


$20 million contract for con- 
tinued manufacture of the iner- 
tial guidance system for the 
Army’s Pershing missile has 
been awarded by the Martin Co. 
to the Eclipse-Pioneer division 
of Bendix Corp. 


A $23,000 order for special 
3-drum counters to provide digi- 
tal read-out on an airborne navi- 
gation unit has been placed with 
Bowmar Instrument Corp. by 
Ford Instrument Division, Sper- 
ry Rand Corp. 


Baird-Atomic received a $2 
million contract for a reliability 
testing program in connection 
with the MIDAS Satellite pro- 
gram by Lockheed. $12 million 
from Lockheed for additional 
research and development work 
on the MIDAS infrared sub sys- 
tem was awarded to Aerojet- 
General. 


U.S. Air Force has placed a 
$3,590,177 contract with Bur- 
roughs Corp. for the installation 
and logistic support of data 
processing equipment for the 
SAGE program of the North 
American air defense. 


Perkin Electronics was award- 
ed a $350,000 contract for power 
supplies to be used in shore sup- 
port and on-board submarine 
launching of the Polaris Missile. 
The company also received $400,- 
000 for special power supplies 
for Titan Missile ground sup- 
port equipment. 


Telecomputing Services has 
received a contract for over $2 
million from the Army Ordnance 
Corps to provide data reduction 
for daily missile firings at White 
Sands Missile Range, N. Mex. 
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Typical Sales and Earnings 


A table of sales, net earning and earnings per share for 37 indus- 
trial firms which manufacture instruments and related products 
is listed below with comparative periods for 1959 and 1960. Federal 
taxes have been deducted in arriving at net income. 





COMPANY 


SALES 


Dollars 


NET EARNINGS 
Dollars 


PE 


EARNINGS 


R SHARE 
Dollars 





Data Control Systems | 


1959 | 


1960 


1959 


1959 








Aerojet-General 


American Meter Co. 


Amphenol- -Borg- 
Electronics Corp. 
Arco Electronics 
Associated Testing 
Laboratories 


Barden Corp. : | 


Beckman Instruments — 


Bell & Howell 


Bowmar Instru- 
ment Corp. 


Burroughs Corp. 


Control Data Corp. =| 
| 
| 
| 
Daystrom, Inc. 

Electronic Engineering 


Electro-Tec Corp. 


Electric Company 


| 
| 
Federal Pacific | ; 


Friden 

General Instrument 
Corp. 

General Precision 
Equipment Corp. 
Giannini Controls 
Corp. 
Hewlett-Packard Co. 


Infrared Industries 


international 
Rectifier Corp. 


Itek 


Leeds & Northrup 


Litton Industries 

Milgo Electronic Corp. | 
Miniature Precision 
Bearings, tne. 


Mi 





Regulator a" 
Ohmart Corp. 


Perkin-Elmer Corp. 


Robertshaw- Fulton 


Sanborn Co. 


Telecomputing Corp. (f) 


Thompson Ramo 
Wooldridge 


Varian Associates 


| (f) 9/30 


6 mos. 
11/30 


(f) 10/31 


6 mos. 


12/3) __ 


9 mos. 
9/30 


| (f) 9/30 
| (f) 12/31 


6 mos. 
12/31 
(f) 9/30 
9 mos. 
12/31 
~ 9 mos. 
9/30 


~ 6 mos. 
7/3) 


(f) 12/31 
(c) 


(f)12/31 
(f) 10/31 


(f) 12/31 | 
(c) 


6 mos 
10/31 
6 mos. 
12/31 


(f) 9/30 


9 mos. 


12/3) 
(f) 12/31 
(f) 11/30 


3 mos. 


10/31 
(f) 12/31 


9 mos. 
9/30 


(f)12 31 


3 mos. 
1/2 


10/30 


364,401,200 
41,061,000 | 
41,750,024 | 

1,999,309 | 
486,000 | 


12,111,943 | 
cane 


25,442,965 | 


| 71,085,000 
3,344,482 

| 

359,778,068 | 


3,889,273 | 


2,573,638 | 
65,524,000 
3,124,835 | 
2,120,000 
62,724,709 | 
51,916,257 | 


49,115,212 | 


215,588,430 


13,070,501 | 
a 47, 745, 073 | 


425, 001, 397 | 





40,800,000 | 


8, 203, 323 © 


3 3,447,000 


45,682,420 | 
2,530,221 | 
830,000 | 


14, 927, 765 5 


2,075,389 
168, 121 


41,000 


| 10,097,626 


1.82 


2.20 





3,187,000 


4.70 


4.35 





2,307,017 


1.77 


1.96 





280,304 


-20 


-33 





88,000 


113 


-197 





"1,232,394 | 


1,076,350 





31,423,505 | 


83,036,000 o| 


5,411,822 | 
389,210,550 | 
8,543,126 | 
3,381,417 


8, 756,000 | 


| 
} 
a Ra 
| 
| 


1,262,172 | 





1,586,010 


-93 





3,233,000 


3,501,000 | 





201,220 
7, 109, 09,567 


249,518 


323,664 | 





9,235,867 | 1.07 





403,722 27 





__137,955 © 
1,405, 000 


48,932 | .55 
1,121,000 | 1.12 | 





3,294,000 


2,844,000 | 


100, 194, 75 


65,449, 337 


_53, 213, m7" 


244,000,000 | 


158,000 


106,000 


150,000 





117,000 





- 2,307,494 


2,767,81 5 


1.16 





2,348, 519 


4 017,315 | 


4,198,200 


+— 


15,848,007 
60,206,918 | 


[1 1,309,788,087 | 1,436,053,085 


985, 178 | 
6,396,201 | 
25,056,879 
18,249,681 

"36,435,000 
2,445,894 
7,293,000 | 

381,408,597 | 

462,440 | 
3,246,721 | 
79,494,038 | 

10,723,902 | 

| 


| _417,748,953 | 


_ 806,090 


6,941,832 
35, 053, 837 | 


482, 423° 
3, 899, 94) 


4, 018, 84S | 
2,431,558 | 


5,300,000 


599,401 





3.44 


| 1.01 








4, 226,645 


(145,633,212 120100200 | 797 7 | 9.18 


83,569 


602,915 


475,463 


18,351,051 


at 


52,111,000 | 


2, 556, 734 


| 
7,639,000 | 


426,255,682 | 29,399,399 | 26,228,539 | a2 4.20 
EE 72° 


843, 737 [ 
5,391,363 | 
71, 482, 546 | 


12,407,735 


782,604 


56,276 | 
602,204 | 
866,337 





629,606 





_ 1,537,000 


146,930 


_ 000 


24, 851 


55,550 


5,763,495 


2,150,000 





130,366 





303, 303,000 








1097 762 | 
138,710 | 
2,856,224 


05 


3.35 


3.74 


WI 
1.65 





399,448 


538,383 


89 


1.20 





38,333,1 54 4 | 48,849,383 | 1,917,853 


(273,272) 


71 





420,421,158 | 


9,743,918 


| 10,176,155 


3.13 





10,795,951 | 


12,747,932 | 


776,710 | 


865,008 





-26 








(f) fiscal year 


(c) preliminary report 





THE RIGHT COMBINATION 4... nc 


an effective fluid control system are offered by BS&B. The number of systems are countless because each 


process requires its own analysis to select the right combination. Seldom can a previously used combina- 
tion be used in its entirety for a new application or for the improvement of an existing one. Chances are 
your process needs a new combination. Let BS&B give you this combination ...the right combination to 
best maintain your product quality, and at the lowest possible cost. With BS&B standing behind this 


combination and the performance of its components, you have the assurance of the right combination. 


Act Now. Contact your local BS&B office or Dept. 4-EH3, 301 N. Cincinnati, Tulsa, Okla., LUther 7-8441. 


BLACK, SIVALLS & BRYSON 


TULSA * EDMONTON ¢ LONDON * PARIS * THE HAGUE 
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= Control 


That's close 
enough for the most crit- 
ical control requirements. Actual 
performance demonstrates that it is 
{ being done with a simple electrical 
unit—automatically. No attention is 
needed, the operator simply selects 
the control point on the controller. 
A Gordon XACTLINE in the control 
circuit actuates the control before the 
set temperature is reached (up or 
down). The short on-off cycle (as short 
as three seconds) thus produced will 
give extremely close control. Because 
it's electrical—with no dependence on 
gears, cams, shafts, etc.—it is accu- 
rate and reliable. 
For Any Heat Process 
Gordon XACTLINE can be placed in 
the control circuit of any fuel-fired o 
electrically heated oven, furnace, 
kiln, injection molding machine, etc. 
Once installed, no adjustment or co- 
ordination with the control instru- 
ment is required regardless of size 
of furnace, length of heating cycle, 
or density of load. It can be used 
equally well with any existing in- 
dicating or recording standard pyrom- 
eter controller, regardless of age. 





Gordon XACTLINE— 
© complete, factory-assembled, factory-adjusted 
instrument enclosed in dustproof case, ready 
for installation anywhere. 

Write for complete details 


ngineers @ Distributors 


Ne 
CLAUD S. GORDON CO. 


623 West 30th St., Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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U.S. Firms Abroad 


The first mass-production type 
machine for extracting pure 
fresh water from sea water was 
recently completed by Fairbanks 
Whitney Corp. for the Israeli 
Government. Israel and the U.S. 
firm entered an agreement 16 
months ago to jointly develop 
and market throughout the 
world a desalting system based 
on the Zarchin process, which 
provides fresh water from sea 
water conversion at a cost lower 
than ever achieved before. The 
desalting plant, a 4-unit com- 
plex with capacity of 250,000 
gals. per day, will be installed 
this year at Elath on the Gulf 
of Aqaba for operation by early 
1962. 


The most modern hospital in 
South America, located in the 
new capital city of Brazilia, will 
feature medical radioisotope 
equipment supplied by Tracer- 
lab, under contract to the Brazil- 
ian Government. The company 
will furnish research and diag- 
nostic instrumentation for radio- 
isotope ‘“‘tracer techniques”’, 
which locate tumors or malfunc- 
tioning organs without surgery 
or complicated, costly diagnoses. 


Baird-Atomic has acquired 
controlling interest in a Dutch 
nuclear instrument firm, Elec- 
tronisch Kernfysisch Apparaten- 
fabriek, N.V. New name of the 
Hague firm will be Baird-Atomic 
Holland, N.V. 


One of Japan’s leading iron 
and steel manufacturers has 
placed a $1 million order with 
the National Cash Register Co. 
for an NCR 304 electronic com- 
puter, a complete electronic data 
processing system and 23 NCR 
accounting machines. Fuji Iron 
& Steel Co. will use the com- 
puter for centralized electronic 
accounting for its 27,000 employ- 
ees and four factories. 


Aerojet-General Corp. has 
signed a licensing and technical 
assistance agreement with five 
NATO nations for production of 
Hawk rocket motors. Hawk is a 
U.S. Army surface-to-air weapon 
capable of destroying enemy air- 
craft and certain missiles. The 
pact to bolster the aerial de- 
fenses of the NATO nations was 
authorized by the U.S. Govern- 
ment and a new NATO agency, 
the Hawk Production Organiza- 
tion Management Office, which 
will supervise the coordinated 
production of the weapon. Italy, 
Belgium, Germany, France, and 
the Netherlands are participat- 
ing in the program. 


The newest of Taylor Instru- 
ment Companies’ subsidiaries, 
Taylor Instrument Mexico, S.A., 
will start operations in April 
near Mexico City. 


Paris Site of 
MESUCORA 61 


For the first time in France, 
an international exhibition de- 
voted to measurement, control, 
regulation and automation will 
be held in Paris, May 9-17. 


Titled MESUCORA 61, the 
exhibition will be held in con- 
junction with the annual exhibi- 
tion of the Societe Francaise de 
Physique. 


MESUCORA 61 is organized by 
the “Mesucora Association”, 12 
French trade organizations spon- 
sored by the three great Feder- 
ations of Mechanics, Electricity 
and Electronics. 


At the same time as MESU- 
CORA, an International Con- 
gress will be held in Paris on 
“Recent Progress in the Fields 
of Measurement Control, Regu- 
lation and Automation.” 


Further information can be 
obtained from L. Zelikin, Infor- 
mation & Propaganda, MESU- 
CORA-SPOSIT, 40 Rue Du Coli- 
see, Paris 8°, France. 











ASCO Close-Differential Relays provide dependable, low-cost 


protection from under and over voltage. 


When a motor runs on low voltage for an extended period of time, burnout and 
fire may result. This can be costly in both down-time and damage to equipment. <j . . 


You can protect your motors with ASCO Close-Differential Relays. They offer 
economical, dependable protection even when motor feedback conditions prevent 
ordinary potential relays from detecting changes in voltage. ASCO Close- 
Differential Relays respond to a 2% variation in voltage; protect motors when 
low voltage or over voltage conditions occur. 

Because they combine sensitivity with rugged construction, ASCO Relays are 
providing low-cost protection in a wide variety of applications. 

For example, in some oil burner installations, ASCO Relays help prevent explo- 
sions due to under voltage. In these installations, when under voltage occur:, 
ASCO Relays prevent oil build-up in the pit by detecting this low voltage condi- 
tion, and causing oil flow to be cut off immediately. Otherwise on under voltage 
the oil would build-up in the pit since the ignition system would not fire. This ASCO Close-Differential A-C Relay operates 


excess oil could result in an explosion when voltage is restored and the ignition on 2% variation in voltage 
svstem fires action, quiet operation, power relay type contacts. 


Find out how the ASCO Close-Differential Relay can protect your equipment. 
Send for Catalog 57-S4 describing the complete line of ASCO Relays. 


features positive 


Dependable control by ASCO is available from representatives and distributors 
in all principal cities. 


ASCO Electromagnetic Contro! 


Automatic Switch Co. 52H HANOVER RD. FrORHAM PARK, N. J., FRONTIER 7-4600 


TOMATIC T Ac ¢ TCweC C CNIAIN c - 
AUTOMATIC TRANSFER SWITCHES « SOLENOID VALVES « ELECTROMAGNE NTR 
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Proportioning Pumps 
FOR PRESSURES TO 100,000 P.S.I. 


MH Pumps “vy. 


Air, Gas or Hydraulically Operated 


Light Weight—High Tensile Cast 
Aluminum Frame 


Built-in—Heating or Cooling Jackets 


Interchangeable—Piston-Cylinder As- 
semblies 


Wide Pressure Range—To 100,000 
Pima. 


Capacities—From 112 gph to 200 gph 
Compact Design—Only 12’’x42"x21"’ 
Carbide Pistons—For Heavy Service 


Through Type Bore— 


For unusual application or for specific information concerning any 
high pressure equipment, contact our engineering department. 


“SERVING THE FuTURE TODAY™ 


RAN NR c23 Wess 120 s 


Manufacturing Company, Inc. 


BAXTER SPRINGS. KANSAS 
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COMPANIES 


4 ON THE MOVE 


Mergers & Acquisitions 





Giannini Controls and Con- 
crac, Inc. have agreed to the 
sale of business and assets of 
Conrac for stock of Giannini, 
subject to approval of Conrac 
stockholders. Conrac 1960 sales 
were over $1.5 million ... Var- 
ian Associates and Eastern In- 
dustries have discontinued plans 
for merger .. . the boards of di- 
rectors for Laboratory for Elec- 
tronics and Eastern Industries 
have voted to enter into a mer- 
ger agreement... Tenney Engi- 
neering, Inc., manufacturer of 
environmental test equipment, 
has contracted to acquire Har- 
vick Mfg. Corp. and Harvick 
Machine Corp., which is ex- 
pected to add $1 million in Ten- 
ney sales in the first year... 
International Resistance Co. has 
purchased controlling interest in 
North American Electronics . . . 
Magnetic Controls is the surviv- 
ing company in a merger with 
ADC, Inc. . . . Jack & Heintz, 
Inc. has merged with the Siegler 
Corp. to become a separate di- 
vision Briggs Associates, 
Inc. has merged with Drexel 
Dynamics, Philadelphia, and will 
now be known as the Briggs Di- 
vision. 


Expansion 


Zero-Max Co., manufacturer 
of variable speed drives, has 
doubled manufacturing space 
with a move to a newly pur- 
chased building at 2845 Harriet 
Ave. S., Minneapolis ... A new 
125,000 sq. ft. manufacturing 
plant in Alexandria, La., will 
house the Connecticut firm of 
Manning, Maxwell & Moore’s 
valve operations, currently lo- 
cated in Tulsa, Okla. and Strat- 
ford, Conn. . . . dedication cere- 
monies were recently held for 
Electro Mech’s new plant at 500 
Livingston St., Norwood, N.J.... 
F & M Scientific Co. will move 
in September from New Castle, 
Pa. to a new research and pro- 
duction building located on a 30- 
acre site in Avondale, Pa. 





world’s largest industrial annunciator line 
AS VERSATILE AS YOUR REQUIREMENT 


Lessens downtime by giving instant visua/ AND audible alarms when an “‘off-normal” occurs 
in your process. Time-saving—pinpoints trouble, permits faster 
correction and resumption of full production. 


Universal All-Purpose Annunciator System 
—can continuously monitor ali points in your 
process. Wide choice of visual and audible 
sequences (optional flashing, ringback, 
multi-color visual, momentary lock-in, lamp 
reset, etc.) permits differentiation between 
new and previously acknowledged alarms 


iA istar ©, bialt 





Digital S$ . 
identifies your required off-norma! points 
instantly. Handles any number of total alarm 
points. Clear binary readout. Millisecond 
resolution between points 


ynstruction 


@ Easily expandable universal system—rugged functional const 

@ Variety of sequences—interchangeable plug-in modules 

@ Lowes: installation cost—trouble-free operation. 

@ Over ‘,000,000 service-proven hermetically-sealed Panalarm plug-in relays in use. 


Miniature Solid State Annunciator—eco- 
nomical, lo-drain, intrinsically safe, no mov- 
ing parts. Engineered for mounting in most 
standard miniature instrument cases. Com- 
patible with high speed compact computer 
applications. 


All annunciators available in a considerable variety of standard sizes, cabinets 
and sequences to economically fit your exact requirement. Write today for 


¢--criptive catalog which also details Panalarm's unique quality features 


Panalarm manufactures the most complete line of annunciators for infor- 
mation and control. For an optimum competitively priced Annunciator 
System for your plant, consult Panellit engineers. Sales and engineering 


offices in all principal cities. 


Annunciators « 


Control Panels « 


Data Systems °* 
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Recording Annunciator has both flashing visua! and audible alarm simultane- 
ous with exclusive digital alpha-numerical recording of operations. No time- 
wasting decoding, no useless blank tape accumulation. Automatic. permanent 

unalterable statistical record saves operator's time, reduces chance of opera- 
tor error, permits closer supervision. Equally effective in manned of unmanned 
locations 


7401 NORTH HAMLIN AVENUE, SKOKIE, ILLINOIS e PHONE ORCHARD 5-2500 


Contract Maintenance and Installation 
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if PANEL SPACE 
or 
PORTABILITY 


is your problem... 


The Westronics Miniature 
MULTIPOINT Recorder 
Model M5A is your perfect 
solution. 


The panel space occupied 
by the Westronics Miniature 
MULTIPOINT Recorder is 
only 8¥Y% x 9% inches, or 
only 25% of the panel space 
required by most large case 
recorders. 


The Westronics Miniature 
MULTIPOINT Recorder 
scans and measures 2 to 12 
different input sources at the 
rate of 5 seconds per point. 





Westronics manufactures a 
complete line of miniature 
and full size recorders with 
more optional features than 
any other manufacturer. 


























STANDARD UNITS AVAILABLE FROM STOCK. SPECIFICATIONS UPON REQUEST. 


westronics, inc. 


TWX FT 8248 U e 3605 McCART STREET * FORT WORTH, TEXAS 
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SCANNING \COMING EVENTS 


Technical Program Announced for 1961 


Instrumental Methods of Anaylsis Symposium 


Houston, Texas is the site of 
the 7th National ISA Symposium 
on Instrumental Methods of An- 
alysis, April 17-19 at the Sham- 
rock-Hilton Hotel. 

The technical program will 
highlight physical methods of 
analysis, chromatography, a 
panel discussion on sampling 
systems in the petrochemical in- 
dustry, and chemical methods of 
analysis, according to Program 
Chairman, L. E. Maley, Waters 
Associates, Inc. 


Monday, April 17 


Opening Session, Chairman: R. 
Eanes, Leeds & Northrup Co 


Dean 


10:00 A.M.—12:00 Noon 


A Pilot Plant for Analytical Instrumenta- 
tion, W. A. Crandall, Consolidated Edi- 
son Company of New York. 

New Applications of Nucleonics in Chem- 
ical Analysis, Prof. W. W. Meinke, Uni- 
versity of Michigan. 


2:00 P.M.-4:30 P.M. 


Recent Developments in pH Measurements, 
Dr. Roger Bates, N.B.S. 

Volumetric and Colorimetric Process 
Stream Monitoring, Dr. E. J. Serfass, 
Milton Roy Co. 

Scientific and Technological Use of Beta 
Excited X-Rays, Dr. Ralph H. Muller, 
Contributing Editor on Instrumentation, 
Analytical Chemistry. 

Russia Revisited, Nathan Cohn, Leeds & 
Northrup. 

Discussion of observations made during 

and after the First Congress of the Inter- 

national Federation for Automatic Con- 
trol held in Moscow last summer. Com- 
mentary on the apparent state of the 
automatic control art behind the Iron 

Curtain based on papers presented at the 

Congress and observations made during 

laboratory and plant visits in Moscow and 

Kiev. Colored movie of trip to be shown. 


Tuesday, April 18 


Physical Methods of Analysis, Program 
Developer, G. I. Doering, Industrial 
Nucleonics Corp. 


9:00 A.M.-12:00 Noon 


Neutron Activation Analysis, F. B. Gray, 
Kaman Nuclear, Inc. 

Process Moisture Measurement Using Nu- 
clear Methods, J. G. Crump, Nuclear 
Chicago Corp 

After a brief introduction of the need 
and advantages associated with a con- 
tinuous non-contacting measurement of 
process moisture, the paper describes the 
theory and application of basic gamma 
and neutron techniques to the measure- 
ment and computation of per cent mois- 
ture in the measured product. Qualifica- 
tions in liraiting the methods and its uses 
are described in some detail. 


An Instrument for the Microdetermination 
of Carbon and Hydrogen, Herbert S 
Haber and Kenneth W. Gardiner, Bell & 
Howell Research Center. 

This paper describes the development of 
an instrument designed to determine rap- 
idly the absolute carbon and hydrogen 
contents of organic compounds. The con- 
struction and operating parameters of the 
instrument are discussed and preliminary 
data on several typical organic compounds 
are presented. 

X-Ray Method Simplifies Process Analy- 
ses, Charles A. Ziegler and J. C. McCue 
Tracerlab, Inc 


2:00 P.M.-4:30 P.M. 


Chromatography, Program Developer and 
Session Conduct Chairman, W. J. Baker 
Greenbrier Instrument Co. 

A Rapid Analytical Method for Partition 
Column Chromatography with the Auto- 
matic Recording of Column Effluents, 
Charles Pidacks, American Cyanamid 
Company. 

The description of a very rapid method 
of partition chromatography, the scope 
of the solvent systems, capacity, sensitiv- 
ity etc. Following this will be the spectro- 
photometric recording of the column ef- 
fluents, the components of the system 
plus examples of recordings of separa- 
tions, etc. 

Sampling Techniques in Gas Chromatog- 
raphy, Dr. J. S. Forrester, Micro-Teck 
Instruments, Inc. 

Design and Application of a Small Volume 
Sliding Plug Valve for Gas Chromatog- 
raphy, Wayne M. Crum, Beckman In- 
struments, Inc. 

A reliable valve for introducing repeat- 
able volumes of either liquid or vapor 
samples in the range of 1 microlitre and 
up, or for column switching, with a mini- 
mum of sample and carrier gas intermix- 
ing, has been needed in the gas chroma- 
tography field. This paper describes the 
design and application of such a valve, 
with particular emphasis on process 
chromatography. 


2:00 P.M.-4:30 P.M. 


Sampling Systems in the Petrochemical 
Industry—A Panel Discussion, Program 
Developer, E. A. Houser, Beckman In- 
struments; Session Conduct Chairman, 
D. Wreyford, Texas Butadiene & Chemi- 
cal Company. 

Sampling with a Large Quantity of Con- 
densibles, G. Gillis, Union Carbide Ole- 
fins Co. 

Materials of Construction, S. E. Steinley 
Shell Development Company. 

Sample Systems for Chromatography, M 
J. Larsen, Humble Oil & Refining Co 


Wednesday, April 19 


Chemical Methods of Analysis, Program 
Developer, Dr. E. J. Serfass, Milton 
Roy Company 


9:30 A.M.-12:00 Noon 


An Automatic Instrument System for the 
Chemical Analysis of Boiler Feed, Boiler 
and Condensate Waters, Robert D. Gold- 
berg, Technicon Controls. 

A continuous and automatic instrument 

system for the analysis of hardness, sili- 

ca, phosphate, chloride, copper, iron, hy- 
drazine, etc., in boiler, boiler feed, and 


condensate waters is discussed. Theory 

of the continuous colorimetric analyzer 

principles of operation and typical in- 
stallations are described 

The Automatic Sequential Determination 
of Mercapton Sulfur in Aqueous and 
Non Aqueous Solutions, Mahlon G. 
Young, Fisher Scientific Company. 

Redox Measurement, Application and 
Theory, Dr. Greer, Leeds & Northrup. 

The Polarographic Analysis of Metals in 
Acid Plating Solutions, James A. Miller 
Boeing Airplane Company 

9:30 A.M.-12:00 Noon 

Chromatography, Program Developer and 
Session Conduct Chairman, W. J. Baker 
Greenbrier Instrument Co 

Column Development for High Speed 
Chromatography, James W. Brake and 
Roy L. McCullough, Texas Butadiene & 
Chemical Co. 

The Relationship Between Thermodynamic 
Properties of Solutions and Analytical 
Results, Riki Kobayashi, Rice Univ. 

Process Chromatography with Infinitely 
Flexible Programing, C. J. Bossart and 
H. Heller, Mine Safety Appliances Co 

The Effect of Operational Variables on 
Column Efficiency, W. J. Baker, Green- 
brier Instrument Co 

2:00 P.M.-4:30 P.M 

Chromatography, Program Developer and 
Session Conduct Chairman, W. J. Baker, 
Greenbrier Instrument Company. 

Panel discussion by authors of various 

papers presented during the Chromatog- 

raphy Sessions 


“Science & Education 
In Telemetery” 
Theme of NTC. 


The technical interchange of 
ideas concerning the theory and 
practice of telemetry is the aim 
of the National Telemetering 
Conference, to be held May 22- 
24 at the Sheraton Towers Ho- 
tel in Chicago. 

Representatives of industry, 
education and government will 
hear discussions on new devel- 
opments and techniques and 
past experiences, and will see 
the latest commercially avail- 
able equipment. 

NTC is jointly sponsored by 
five technical societies: ISA, 
AIEE, ARS, IAS, and IRE. 

The chairmanship is rotated 
among the societies each year, 
with the 1961 chairman repre- 
senting IAS: Robert G. Brown, 
A-C Spark Plug Div., G.M. 

(Continued on Page 23) 
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HAGAN NEWSLETTER — MARCH 


Behind the panel 


HAGAN POWRMAG® MAKES A "SWEET" CONTROL SYSTEM 
In sugar refineries, moist sugar is fed to the upper end of a rotary dryer-granulator so that 
moisture can be removed as the sugar is granulated. The sugar is discharged into dry sugar 
containers and control must be accurate to avoid caking or burning of the finished product. 
Hagan PowrMag systems are doing this "sweet" job in two plants of a major refiner. Drying is 
accomplished by a blast of warm air from a constant speed blower. Setpoint temperature is 
maintained by varying steam flow to a heat exchanger over which the air flows. Both air 
temperature and sugar temperature are measured by resistance bulbs, and sugar temperature is 
maintained by varying the set point of the air temperature controller in accordance with any 
error signal from the sugar temperature recorder. A total of nine such systems are in 
operation. (Details on request. Ask for Item P-1l.) 





TEMPERATURE RISE USED TO PROTECT $125,000 PUMP 


Boiler feed pumps for a big utility boiler come high. At one station, generating 1,800,000 
pounds of steam per hour, there are three such pumps. When flows through these pumps are low, 
internal temperature rise increases and the pump can easily be destroyed. Conventional recir- 
culation systems use feedwater flow as a criterion, but this does not provide protection 
against heating which may occur even though flows are beyond the usual danger point. Hagan 
systems use temperature difference across the pumps to establish control. Taking a thermocouple 
signal of about 0.6 mv, the Hagan PowrAmp amplifies the signal, puts it through an electro- 
pneumatic converter, and provides fast and accurate operation of recirculation valves. Result: 
positive protection for expensive, hard-to-replace pumps. (Details on request. 

Ask for Item P-2.) 











SIMPLIFIED AIR CONDITIONING BOOKKEEPING--WITH HAGAN RING BALANCE METERS 


Comfort cooling for a complex of office buildings and shops takes big equipment. At one such 
location, where Hagan Ring Balance-PowrLog meters keep tab on the system, capacity is rated at 
7500 tons. In this installation, chilled water flow, outgoing and returning chilled water 
temperature difference, and total Btu load are recorded in a single meter case. In addition, 
Btu load is computed and totalized on the integrator. Totalizing is in "Therms" for easy 
reading and bookkeeping. Since the metered totals are used in billing the amount of cooling 
supplied to each user, figures must be accurate. Management chose Hagan Ring Balance for this 
service because of its superior accuracy, reliability and the ease with which calibration can 
be checked. (Details on request. Ask for Item P-3.) 








150-FOOT PHOSPHATE KILN TO HAVE HAGAN POWRMAG CONTROLS 


Complete controls for a 150-foot phosphate nodulizing kiln are being provided by Hagan. The 
basic system will be PowrMag (magnetic amplifier) with Hagan Pneumatic Power Positioners for 
final control actions. Included in the system are control of: kiln hood pressure, cooler 

grate speed, fuel/air ratio and combustion air temperature, cooler temperature and kiln 
temperature. In all, there are more than twenty sub-systems, including pH control of the 
clarifier, oxygen content of combustion gases, kiln speed and material feed rate. All of these 
systems are tied together so that optimum production may be expected from the kiln. Hagan 
PowrMag controls were chosen because they offer accurate, trouble-free operation and minimum 
maintenance. (Details on request. Ask for Item P-4.) 





HAGAN CHEMICALS & CONTROLS, INC., Hagan Center, Room 715, Pittsburgh 30, Pa. 
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Scanning/Coming Events, from Page 21 


Aero=Space Symposium Program 
Stresses New Goals in Instrumentation | 


The 7th Aero-Space Instru- 
mentation Symposium, formerly 
known as the National Flight 
Test Instrumentation Symposi- 
um, will be held April 30-May 
4, 1961 in the Adolphus Hctel, 
Dallas, Texas. 

The five-day event features 
workshop sessions for the open 
discussion of instrumentation 
problems, panel sessions, class- 
ified and non-classified technical 
sessions and a banquet Thursday 
evening, May 4. 

Mornings will be devoted en- 
tirely to technical sessions with 
afternoons set aside for work- 
shop discussions. Technical ses- 
sion topics include space, air 
traffic, underwater, aircraft, 
missiles and biomedicine. 


Monday A.M., May 1] 


Awakening of New Goals in Test Instru- 
mentation, Dr. Robert J. Jeffries, Data- 
Control Systems. 

Looking at instrumentation in perspec- 

tive, with particular reference to its lim- 

itations and potentialities for contribu- 

tions to world understanding and security. 

Appraisal of technological goals as key- 

notes to progress. 


Dr. Richard B. Kershner, Johns Hopkins 
University. 


Analysis of Physical Systems Using Sta- 
tistical Measurements, Enoch Durbin, 
Princeton University. 

Instrumentation technologists have too 
often in the past been merely concerned 
with acquisition of data. Data analysis 
is not inseparable from the collection 
process. An understanding of the various 
methods of analysis is essential for the de- 
sign of efficient instrumentation systems. 
A unique illustrative example, utilizing 
newer mathematical concepts, will be fol- 
lowed by a discussion of typical problem 
areas, together with the application of 
statistical techniques to these problem 
areas. 


Tuesday A.M., May 2 


Development in Physical Measurements, 
Dr. Kurt Lion, Massachusetts Institute 
of Technology. 

A successful development of the field of 

physical measurements and instrumenta- 

tion hinges on the dissemination of an 
enormous amount of information. Such 
knowledge can only be integrated through 
the establishment of a generalized sys- 
tematic of the entire field of instrumen- 
tation. A systematic based upon “Instru- 
mentation Elements” is presented, permit- 
ing a logical and economic coverage of 
the field, a general coding system for in- 
formation contained in the literature and 

a possibility to predict where the status 

of the art is lacking and new invention 

is needed. 


Space: Instrumentation for Space Proj- 
ects, Dr. Charles Lundquist, NASA. 
Instrumentation for use in space projects 
may be crudely separated into two class- 
es: instrumentation associated with scien- 
tific experiments, and instrumentation 
carried to initiate, monitor or diagnose 
the operation of equipment. Experience 
with rocket vehicles, satellites and space 


probes indicates that improved instru- 
ments are badly needed for both classes 
and that a balance must be maintained 
between the two classes. 


Underwater, Dr. Donald W. 
Johns Hopkins University. 


Pritchard, 


Missiles: Instrumentation for Missile Per- 
formance, Dr. T. A. Perls, Lockheed 
Aircraft Corporation. 

Information is presented on types of 
measurements made in ground and flight 
tests of a typical large missile. During 
the developmental phase of a missile pro- 
gram, some of the instrumentation is pro- 
vided to give diagnostic data in the event 
of a failure 


Wednesday A.M., May 3 


Research Trends in Aero-Space Instru- 
mentation: Where Are We Headed in 
Instrumentation Research, Lloyd E. 
Slater, FIER. 

A review of the “coming-of-age” of in- 
strumentation as an area unto itself for 
basic research and some of the more 
promising research developments which 
may make important contributions to 
aero-space technology. 


Aircraft: Utilization of Aircraft as Sys- 
tems and Flight Control Test Beds, 
Joseph Weil, NASA Flight Research 
Center. 

This paper summarizes the varied ex- 
perience of the NASA Flight Research 
Center, relative to the use of aircraft for 
obtaining in-flight data on the probable 
characteristics of systems and flight con- 
trol characteristics of advanced vehicles 
prior to and concurrent with actual ex- 
perience in the final vehicle. 


Space Missile: SS-FM: A New Telemetry 

Technique, Walter Frost, NASA. 
This paper discusses a technique new to 
telemetry which promises to alleviate an 
enigma facing telemetry engineers: how 
to adequately transmit the avalanche of 
vibration and other wideband data de- 
sired in the development phase of large 
missiles and launch vehicles. A general 
description of the SS-FM airborne and 
ground telen atry equipment to be utilized 
in the SATURN Launch Vehicle program 
is presented followed by a summary of 
system characteristics and performance 
A promising direction for future tele- 
metry development is proposed utilizing 
SS-FM in combination with FM-FM, 
PAM-FM and PCM-FM to attain a flex- 
ible data transmission system satisfying 
a variety of applications. 


Bio Medicine. Col. J. T. Stapp, Brooks 
Air Force Base 


Thursday A.M., May 4 


Instrumentation Systems: The System Ap- 
proach to Instrumentation, A. T. Snyder, 
Boeing Airplane Company. 

A discussion of the radical changes that 

have occurred in the _ instrumentation 

field since the first Flight Test Instru- 
mentation Symposium in 1955. If our field 
is, indeed to be recognized as a profession 
in the aero-space industry, we as instru- 
mentation engineers must (a) be the ones 
who decide what test instrumentation 
system will be used on any given pro- 
gram, (b) develop our systems to a rea- 
sonable level of confidence before they 
are committed to a program, (c) have the 
responsibility of providing necessary test 
information instead of data channels, and 
(d) supervise the use of our instrumen- 
tation systems 
(Continued on Page 25) 
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HABITUAL 
SPLITTER 
OF HAIRS 


... because a mil can matter greatly in 
RECORDING CHART PERFORMANCE 


Even a fraction of a mil can bulk large in the 
thickness of a recording chart. That’s why John 
Mazurowski and his thickness micrometer are so 
important to chart users. 

A process change in an eastern oil refinery, for 
example, called for a longer strip chart in a tem- 
perature recorder — but the diameter of the roll 
could be no bigger than before. GC engineers 
solved this problem by working with our paper 
mills to reduce chart paper thickness from 0.00275” 
to 0.0019” while preserving strength and flexibility. 

To make sure our charts meet the requirements 
of your instruments, GC engineers test paper stock 
for moisture content and tear-strength, too. This 


rigid inspection of paper that is produced exactly 
to GC specifications is a major reason why GC 
Recording Charts consistently fulfill their promise 
of accurate performance. 

Other reasons for GC quality include our special 
formula printing inks, our exclusive innovations 
in plate-making and printing, and the scrupulous 
humidity control maintained throughout our man- 
ufacturing and storage areas. 


GC Recording Charts have become standard 
equipment in more than 5,000 plants today. We stock 
more than 15,000 different charts—and will design 
and produce accurate special-purpose charts. Send 
for our newest Stock List —and for sample charts. 





nal 


RECORDING 
CHARTS 





ISA Journal 





GC Recording Charts 
are accurate 


booklet 

helps 

solve 

SPECIAL CHART 
problems 


If you have a unique recording or 
control problem which a stock chart 
won’t fit, GC’s experience will work 
for you. 

This free booklet, ‘Points to Spec- 
ify in Special Chart Design,” offers 
many useful tips to consider before 
specifying or designing a special 
chart. It suggests possible types of 
paper, sizing of punched holes, ink 
colors, overprinting, grid line widths, 
etc. 

GC service—and this booklet— 
can eliminate false starts and wasted 
time. Let us serve you. Just send 
this coupon. 


RECORDING 
CHARTS 


poo —— Vee This Coupon °-—-—" 
TECHNICAL SALES CORPORATION |! 
A subsidiary of l 
GRAPHIC CONTROLS CORP, | 
189 Van Rensselaer St., Dept. IS I 
Buffalo 10, New York ] 
Please send me your new folder “Points | 
| 

| 

| 

| 

| 

| 

| 








to Specify in Special Chart Design.’’ No 
charge or obligation, of course. 
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Address___ 
City State 
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Scanning/Coming Events, from Page 23 


Air-Traffic: Instrumentation Utilized in 
Air Traffic Control—An Unrecognized 
Phase, James L. Anast, Federal Avia- 
tion Agency. 

Paper will deal with growth of instru- 

mentation in control of air traffic 

Missiles; William G. Purdy, the Martin Co 

Underwater: Oceanographic Instrumenta- 
tion System, W. Lyle Donaldson, South- 
west Research Institute. 

Paper will briefly review existing in- 
strumentation systems and then project 
oceanographic requirements into system 
possibilities with present-day instrumen- 
tation, data handling and communication 
techniques 


Afternoon Workshop Sessions 


Random Noise Analysis and Its Applica- 
tion in Instrumentation. Chairman: T 
C. Naughton, Douglas Aircraft Com- 
pany. 

Defining the Instrumentation Require- 
ments, Data Reduction and Recording 
Techniques for Airloads Program. Chair- 
man: G. F. Main, Convair. 

Flow Measurements—Mass and Volume. 
Chairman: Louis Gray, Convair. 

Flectrical and Electronic System Measure- 
ments. Chairman L. D McClellen 
Hughes Aircraft Company. 

Pressure Transducers and Standards. 
Chairman: Dr. Daniel P. Johns, N.B.S 
How Should “Information” be Requested 
Instead of Specific Data Parameters. 
Chairman: John Hermayer, Republic 

Aviation Corp 

Automatic, Semi-Automatic or Manual 
Data Reduction and Analysis. Chair- 
man: Sel Tenebaum, Republic Aviation 
Corp 

A Critical Review of the Relationship 
Between Environment and Accuracy. 
Chairman: Dr. Frank D. Werner, Rose- 
mont Engineering Co 


Can a General Purpose Computer Be Used 
to Replace Special Purpose Data Proc- 
essing Equipment? Chairman: to be fur- 
nished by John A. See, Boeing Airplane 
Company. 

Transducers in Radiation Environment. 

Radiation Resistant Data Acquisition Sys- 
tems. Chairman: to be furnished by Dan 
Egan, Convair. 

Open Meeting of 8A-RP37 ISA Survey 
Committee on Transducers for Aero- 
Space Testing. Chairman: to be fur- 
nished by Dan Egan, Convair 


Planned Workshops 


Instrumentation for Trajectory Analysis. 

Micro Miniature Components for Instru- 
mentation. 

Fuel Weight Penalties in 
and Military Jet Aircraft. 

Air Traffic 

Underwater Instrumentation Techniques. 

High Altitude Aerodynamic Measurements. 

Bio-Medicine Instrumentation I and II. 

PCM Instrumentation Techniques. 


Commercial 


Afternoon Invited Panel Sessions 


Strain Gaging 

Radio Interference 

Test Stand Instrumentation 

Economic Future of Aero-Space Instru- 
mentation. 


Afternoon Classified Sessions 


Measurements Required by Future De- 
partment of Defense Projects. 

Instrumentation Required for Crash In- 
vestigation. 


Afternoon Paper Sessicns 


Paper Sessions: two or three afternoon 
sessions will be presented consisting of 
various submitted papers 


Labor Vs. Automation Explored At 
Southeastern Regional ISA Conference 


The Seventh Southeastern Re- 
gional ISA Conference and In- 
strument Exhibit, sponsored by 
District III, is scheduled for 
April 19-21, 1961 in Charlotte, 
North Carolina. 

The Exhibit will be held at 
the completely remodeled, air- 
conditioned Charlotte Park Cen- 
ter, located less than half a mile 
from the modern Charlotte Li- 
brary, site of the Conference. 

Program highlights include a 
frank discussion of the growing 
problem of labor and automa- 
tion by nationally-known repre- 
sentatives of industry and the 
AFL-CIO. In addition, a man- 
agement symposium and a main- 
tenance clinic are scheduled to 
run concurrently with the tech- 
nical conference. 


Wednesday, April 19 
9:30 A.M.—11:45 A.M. 


Chairman’s Welcome: E. M 
Celanese Corp 


Seagrave, 


President’s Welcome: Dr. Ralph Tripp 
ISA President, Grumman Aircraft En- 
gineering Corp 


Keynote Address I: Managernent’s View 
of the Economic Future, J. Swartley 
Keynote Address II: Instrumentation in 
the Economic Future, A. F. Sperry 


Management Symposium 


Wednesday, April 19 
2:30-4:30 P.M 
A Guided Tour of the Exhibits 


Thursday, April 20 


9:30 A.M.—The Purposes, Functions, and 
Goals of Management, Dr. R. Winslow, 
University of North Carolina. 

10:30 A.M.—The Purposes of Instrumenta- 
tion and What Management Expects 
From It, J. W. Lapsley, Jr., Celanese 
Fibers Co 

11:30 A.M.—Labor Problems Arising from 
Instrumentation, T. F. Silvey, AFL-CIO 
2:30 P.M.—A Case History of An Instru- 
ment System, Its Benefits, Costs and 
Problems, Tentative 
3:30 P.M.—A Panel Discussion of the 
Above Case. Moderator: F. V. Kenney, 
P. Ballentine & Sons; Management: Dr 
R. Winslow; Labor: T. F. Silvey; Engi- 
neering: J. W. Lapsley, Jr 


Friday, April 21 


9:30 A.M. — Selecting Instrument Engi- 
neers and Technicians, J. R. Mahoney, 
District III Vice President, Union Car- 
bide Nuclear Co 

10:30 A.M.— Instrument Maintenance by 
Contract, S. E. Roth, Tidewater Oil 


(Continued on Page 26) 
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WHICH TAPE 
RECORDER MEETS 
YOUR NEEDS? 


Here are five new CEC recorders — 
and more are on the way! 


A. Check this PR-2300 Portable 
Recorder, an all solid-state electronics 
instrument with 14-channel record 
and reproduce capability. 

Bulletin CEC 2300-X10. 


B. Here is CEC’s new DR-2700 
Digital Recorder/Reproducer... 

100% transistorized ...tape speeds to 
150 ips and command rates to 200 per 
second...unrestricted programming. 
Bulletin CEC 2700-X6. 


Cc. This is an improved version of CEC’s 
most famous Recorder/Reproducer, 

the GR-2500, which handles Analog, 
FM, PDM, CM and digital modes. 
Bulletin CEC 1576-X6. 


D. For critical data analysis, 

depend on CEC’s new GL-2510 
Continuous-Loop Recorder/Reproducer. 
Six tape speeds from 1% to 60 ips... 14 
Analog, FM or PDM plug-in amplifiers. 
Bulletin CEC 2510-X6. 


Ee. Completely mobile and idea’ 

for airborne use, the new AR-2100 
Recorder offers 14 channels in 
Analog, FM or PDM modes — all in 
a lightweight die-cast case. 
Bulletin CEC 2100-X6. 


F. Newest addition to CEC’s line of 
tape instrumentation equipment is the 
TD-2903 Automatic Tape Degausser. 
It accepts reels from 7” to 14” dia. 
and widths from \” to standard 2” 
TV tapes. Erases to —90 db. 

Bulletin CEC 1631-X5. 


Write for bulletins or call your nearest 
CEC sales and service office for further 
information. 














(Coming Events, from Page 25) 


11:30 A.M.—The Instrument Manufactur- 
er’s Representative, Jud Volbrecht, En- 
ergy Control Co. 


Technical Sessions 


Wednesday, April 19 
2:30—Engineers’ Clinic: Control Valve Se- 
lecting and Sizing, Hugh Metz, Union 
Carbide Nuclear Co. 


Thursday, April 20 
9:30 A.M.—Instrumentation in a Modern 
Paper Mill, R. E. McMahon, Champion 
Paper & Fibre Co. 
9:30 A.M. — Electronic Process Control, 
N. B. Nichols, Taylor Instrument Co. 
10:30 A.M.—Instrumentation in a Modern 
Finishing Plant, Tentative. 

10:30 A.M.—An Engineer’s Checklist for 
Adequate Instrumentation, L. G. Good, 
Panellit Service Corp. 


| 11:30 A.M.—Instrumentation in a Nuclear 


Power Plant, Harold Babb, Carolinas- 
Virginia Nuclear Power Assoc. 


| 11:30 A.M.—pH & Conductivity Measure- 


ment, Tentative. 

2:30 P.M.—Relief Valve Selecting and 
Sizing, Charles Webber, Farris Engi- 
neering Co 


Friday, April 21 
9:30 A.M.—Solid State Devices, Tentative. 
9:30 A.M.—Pneumatic Analog Computing 
Hardware and Application Theory, 
Charles Mamzic, Moore Products Co. 


| 10:30 A.M.—Density and Viscosity Meas- 


urement, Tentative. 
10:30 A.M.—A Computer Monitored Power 
Plant, Mr. Richards, Daystrom, Inc. 
11:30 A.M. — Precise Flow Measurement, 


Tentative. 


11:30 A.M.—Gas Analysis, Tentative. 


Maintenance Clinics 


Saturday, April 22 
8:30 A.M.—10 A.M.—1 P.M.—2:30 P.M. 
pH and Conductivity Measurement, Leeds 


& Northrup. 
Tuning Electronic Controllers, Taylor In- 


strument Co. 


| Pneumatic Controllers, Moore Products. 
| Combination Controls, Tentative. 


‘ISA-TAPPI Prepare for 


Pulp & Paper 
Symposium 

A steering committee com- 
posed of ISA men and members 
of the Technical Association of 
Pulp & Paper Industries (TAP- 


| PI), have been meeting to firm 


up the final portions of the pro- 


| gram for the jointly-sponsored 


National Symposium on Pulp & 


Paper Instrumentation. 


Scheduled for May 10-12 at 


| the Northland Hotel in Green 


Bay, Wisconsin, the Symposium 
will present a panel on the Com- 
parison of Instrumentation Sys- 
tems: Installation Techniques, 
Costs of Various Installations, 
and Preventive Maintenance vs. 
Shutdown Maintenance. 

Other panels will deal with 
Mill Instrument Education and 
Computer and Information Sys- 





tems. 

DataTape Division General Symposium chairman 
is G. G. M. Eastwood, Kimberly 
Clark Corp. 
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Automatic Power 
Stations Keynote 


Power Symposium 


Power station automation, 
which was explored at the pre- 
vious Symposia, will be further 
discussed at the 4th National 
ISA Power Instrumentation 
Symposium scheduled for May 
8-10 at the LaSalle Hotel, Chi- 
cago. The three-day event will 
feature several papers dealing 
with actual experiences on auto- 
matic power plants. 

Delivering the keynote speech 
at the opening session on May 
8 will be Walker L. Cisler, pres- 
ident of the Detroit Edison Com- 
pany. 

General symposium chairman 
is Edward C. Kistner, Philadel- 
phia Electric Company. H. A. 
Van Wassen, Duquesne Light 
Company, is symposium pro- 
gram chairman. 

Members of the ISA Chicago 
Section will serve as the host 
committee under the general 
chairmanship of Alfred Watson, 
Hagan Chemicals & Controls. 
They include: A. R. Nenn, Uni- 
versal Oil Products Co., local 
publicity chairman; C. G. Behn- 
ke, Minneapolis-Honeywell, 
properties committee chairman; 
C. C. Friedricks, Wallace & Tier- 
nan, Ine., social committee chair- 
man; G. R. Kincaid, Applied 
Physics Corp., membership pro- 
motion chairman; T. H. Gluck, 
Epco Services, registration com- 
mittee chairman; R. F. Scheibel, 
Sargant & Lundy, local program 
chairman. Verne L. Stone, Com- 
monwealth Edison Co., is hon- 
orary chairman. 


ISA Joins APCA On Air 
Pollution Symposium 


A Symposium on Air Pollu- 
tion Instrumentation, jointly 
sponsored by ISA and the Air 
Pollution Control Association 
(APCA), has been scheduled to 
coincide with the Annual Meet- 
ing of APCA in New York City, 
June 12-16. 

At the present time, at least 
two sessions are slated for Mon- 
day, June 12, with the possibility 
of additional sessions for Tues- 
day. 

Chairman of the ISA Air Pol- 
lution Instrumentation Commit- 
tee, responsible for developing 
the June Symposium, is Donald 
F. Adams, Washington State 
University, Pullman, Wash. 





Newest advance 
in tape recorders — 


300 cps to 500,000 cps 
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Here’s a new and! 
crowning achievement 
in simplicity, reliability 
and flexibility in the 
advanced recorder class! 
Look at CEC’s new 
VR-2600 Tape Recorder 
..- available now for high 
frequency operation 
from 300 cps to 500,000 
cps direct recording. 


And look at its features: 


@ Pushbutton selection 
of 6 speeds ranging 
from 1% to 120 ips 

@ Closed-loop servo tape 
tension control 

e Forward and reverse 
search—independently 
variable 

@ Solid-state electronics 


@ Complete front 
accessibility 

e Extremely low skew— 
1000 bits/in. parallel 
PCM recording 








COMING SOON... 

the VR-3600 Tape 
Recorder for even higher 
frequencies! 








Keep up to date on CEC’s 
advances in the tape 
recording field. For more 
information, write for 
Bulletin CEC 2600-X1 

or call your nearest CEC 
sales and service office. 


DataTape Division ( = 
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Bristol Metameter* Telemeters (on panels) and Data-Master* digital data logger 
(foreground) in central dispatcher’s office of Mississippi Valley Gas Co., Jackson, 


LOGGER 


METAMETER 
RECEIVER 


Miss. The Data-Master automatically types out instrument readings from points 
shown on map. (Punched-tape output also available.) *7.M. Reg. U.S. Pat. Off. 


Big change at Mississippi Valley Gas: 


Digital Data Lo 


Amazing boost in telemetering efficiency, 
economy, and system control effected by 
“Data-Master” digital data logging. 


The Bristol Metameter* Telemetering system at Mis- 
sissippi Valley Gas Company was already one of the 
most extensive systems of its kind. At the spin of a 
telephone dial, the dispatcher, at Jackson, Mississippi, 
could receive pressure, flow, or temperature readings—49 
functions in all—from 21 stations, up to 200 miles away. 

Today there’s an even greater advance in this out- 
standing system: “Data-Master” digital data logging 
equipment, manufactured by Data-Master Corporation, 
a Bristol subsidiary, has taken over the routine dialing 
and recording of data. As often as three times an hour, 
the Data-Master equipment automatically “dials” the 
remote stations (see map), and automatically types out 
the instrument readings on an electric typewriter. All 
without an instant’s attention by the dispatcher. What’s 
more, any time the dispatcher wants a specific reading, 
he can still manually dial any station for the reading. 


gging by Bristol 


Easy avoidance of contract penalties on purchased 
natural gas, efficient operation at near capacity, ability 
to give long notice to users classified as “interruptible”’ 
(allowing them to switch to standby fuels), freedom of 
skilled operators from the tedious routine of manually 
recording instrument readings (and avoidance of er- 
rors) are just a few of the benefits reported by Missis- 
sippi Valley Gas. 

Bristol offers a complete telemetering systems engi- 
neering service to natural gas pipelines and distribution 
systems, oil pipelines, electric power systems, water 
plants, and industrial plants. Our engineers will wel- 
come an opportunity to discuss your specific telemeter- 
ing problems, or we’ll send you literature. Write: The 
Bristol Company, 120 Bristol Road, Waterbury 20, 
Connecticut, a Subsidiary of American Chain & 
Cable Company, Inc 0.38 
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AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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4 BOILER CONTROL 


Following Load Swings 


Following the rapid load 
swings of an outdoor 1,200,000 
lb/hr natural gas-fired boiler 
at Texas Power & Light Com- 
pany’s Stryker’s Creek Station 
is no easy job for the automatic 
control system. To handle the 
many load swings caused by 
varying demand, Hagan Chem- 
icals & Controls, Inc. installed 
systems for combustion control, 
3-element feedwater control, and 
all principal metering. 


TP&L personnel like the 
speed and accuracy with which 
the controls respond to load 
changes, but they also were 
impressed recently with the 
ability of the system to stay on 
automatic during a generator 
trip-out. An after-the-fact chart 
inspection revealed that the 
feedwater system had main- 
tained proper drum level 
throughout the two-hour shut- 
down, even though the system 
went through a complete shut- 
down and re-start cycle. 


This performance is attributed 
to built-in level monitoring plus 
drum level and steam flow meter 
compensation. Furthermore, the 
use of degrees superheat (rather 
than total steam temperature) 
as the basis for compensating 
the steam-flow measurement is 
said to permit accurate compen- 
sation over a wider range of 
boiler operation. 





Texas Power & Light Co. uses 
Hagan controls on its 125-mega- 
watt Stryker’s Creek Station at 
Cherokee County, Texas. 


CUT MAINTENANCE 


Assure top reliability, long-life and performance from your pneumatic 
control instruments through a reliable, low-cost Trinity Heat-Les Dryer. 
Eliminate sludge, goo and other harmful elements from your instru- 
ment air, keeping your system clean as a whistle and permitting 
orifices, bellows, valves and other component parts to operate as 
they are intended for fast, positive and dependable response. 


Trinity Heat-Les Dryers have proved themselves in many hundreds of 
installations. Among the many advantages they offer are... 


@ Low initial cost @ Low installation costs © Low operating and 
maintenance costs @ No costly electric or steam heaters @ No 
increase in effluent air temperature @ Built-in safety system to 
supply dry air for extended periods after power failure. 


AND UNITIZED DRY AIR SYSTEMS 


Complete dry air systems including 
compressor, dryer, accumulator, instru- 
mentation and necessary manifolding 
expertly engineered to provide an effi- 
cient source of dry air. 


age 
5 - 


WRITE FOR COMPLETE DETAILS ON DRYERS AND SYSTEMS... 


World leader in dry gas/air systems 





Heat-Les Dryers @ Heat-reactivated Dryers 
Thermocouples and Thermowells 


TAIN 
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Servo Power satisfies more 


in Taylor TRANSCOPE: Electronic and Pneumatic 


Powerful SERVOMATIC motors in Taylor 
TRANSCOPE Recorders not only give you 
greater recording accuracy than ever before, 
they also supply the power necessary for pre- 
cision operation of auxiliary mechanisms and 
computing devices. Power in the pneumatic 
servo is 150 times greater than the bellows 


You economize with servo power because 
you no longer need conventional “black 
boxes” for auxiliary functions. You save on 
panel space... and installed cost. 

Optional features made possible by servo 
power include integral process alarms, re- 
transmitting potentiometers, function gen- 


eration and digital output with encoder discs. 
Ask your Taylor Field Engineer to demon- 
strate the built-in plus value of servo power 
in the TRANSCOPE line. Or write for Bul- 
letin 98286 (Pneumatic) or 98335 (El- 
ectronic). Taylor Instrument Companies, 
Rochester, New York, or Toronto, Ontario. 


type; in the electronic it’s 1,000 times great- 
er than galvanometer systems. 

This means closer measurement of tempera- 
ture, pressure, flow, flow ratios, pH and other 
process variables—whether the signals are 
pneumatic or electric. Accuracy of 42 of 1% 
is standard, % of 1% optional. 


700) ELECTRONIC SERVO MOTOR 
Precision gearing couples servo to a pre- 
cise feed-back device with high torque. 
Built to military specifications. 


DIGITAL ENCODER 
—servo motor permits use of compact, 
high accuracy, integral encoders. 


INTEGRAL ALARMS 
cost approximately 1/3 as much as con- 
ventional external “black boxes’. 


Laylor Lnstrumenta 


RETRANSMITTING POTENTIOMETER 
permits numerous computations 


such as x xy ‘ 
xy, y, z, V*: 


ISA Journal 





process needs more economically 


Recorders 


90) PNEUMATIC SERVO MOTOR 

Essentially a power piston with built-in 

positioner. Solid construction assures . : 

long, trouble-free life. ‘ 1 Alarm points convenient to 
set on calibrated dials. 


INTEGRAL ALARMS 


DIGITAL ENCODER 
sets new standards of accuracy for 
pneumatically driven encoders. 


POTENTIOMETER 
costs about half as much as 
usual “black box”’ transducers. 


FUNCTION GENERATOR 
puts square root extraction and other 
similar functions within recorder. 


MEAN ACCURACY F/RST 
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| Need controls in a hurry! 


‘ . { +] 
; atts ¢ 
Pinod Lay 
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Type 657 Type 4150 and 4160 Series 2500-249 and 259B 
Control Valves i Wizard I! Pressure Controllers Level-Trols—Cage Sizes 14” & 32” 


- | 
Type 95 | Type 630 Series 99 
Pressure Reducing Valve ‘Big Joe’’ Field Regulator Multi-Purpose Gas Regulator 
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Call Fisher for 36-hour Service 


For “supermarket” service write, wire, phone or TWX the factory or 
factory-trained engineers in these strategically located offices: 


AMARILL 
ATLANTA 


BALTIMORE 
The Rhodes Controls Company 


BIRMINGHAM 
Joseph W. Eshelman & Company 


BOSTON 
Clarence B. Petty & Company 


BUFFALO 
R. M. Newell Company 


CALGARY-EDMONTON 
CARACAS, VENEZUELA 
Sinclair Spence 
CHARLOTTE 
CHICAGO 
General Meters & Controls Co 


CINCINNATI 
H. T. Porter Company 


CLEVELAND 
DALLAS 
DENVER 
DETROIT 


DuBois-Webb Company 
HOUSTON-CORPUS CHRISTI 
INDIANAPOLIS 

Acme Engineering Agency 
KANSAS CITY 
Sullivan-Mears Company 


OS ANGELES 


LOUISVILLE 
Allan K. Cook Company 


MARSHALLTOWN 
R. S. Stover Company 


MEMPHIS 
Johnson & Scott 


MEXICO, D. F. 
Babcock & Wilcox de Mexico 


MILWAUKEE 
W. D. Ehrke & Company 


MINNEAPOLIS 
R. G. Read & Company 


MONT REAL 
Process & Steam Specialties, Inc 


NEW ORLEANS-LAFAYETTE 
hn H arter npan 
NEW YORK 
Crabbe & Stebbins Company 


ODESSA-FARMINGTON 


PHILADELPHIA 
Clifford B. ives & Company 


PHOENIX 
Cone & Wallace Company 


PITTSBURGH 
J. G. Chilcoat & Company 


PORTLAND 
R. H. Brown & Company 


RICHMOND 
D. W. Larcen & Company 


ST. LOUIS 


SALT LAKE CITY 
Williams, Gritton & Wilde 


SAN FRANCIS( 


SEATTLE 


SHREVEPORT 


TORONTO Lantz Rhodes Ltd 


TULSA 


VANCOUVER 
Northern Columbia Process 
Equipment Company 
WICHITA-LIBERAL 
Sullivan-Mear ompa 
WINNIPEG 
Mechanical Vaive & Engr. Spec 


ep Roe 





“Supermarket” 





An Example of Fisher “Supermarket’’ Service . . . 


It was on a Friday morning when the Fisher 
representative in Oslo, Norway, called the 
plant in Marshalltown with an emergency 
order. Selection was made from the Fisher 
stock and shipped immedi- 
ately. The control was actually in the custom- 
er’s plant in Oslo on the following Monday. 








Fisher Governor Company, Marshalltown, Ia. 


Plants in Woodstock, Ont., Rochester, England. Butterfly 


Valve Div.: Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 


...chances are it’s controlled by 


Series 470 
P.O.P. Control Valves 


Type 92B Pilot Operated 
Steam Reducing Valve 


SINCE 


Series 620 and 621 
Farm Tap Regulators 


Type 655-A 


Pressure Regulator 
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Series 298T 


Gas Regulators 


I 
Series 67FR 


Combination Filter Regulator 
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You know you're RIGHT 


with JERGUSON 
Ble eA IE 
GAGES 


* clear visibility 
* easy installation 
* long life 


* minimum 
maintenance 


Complete line — wide range of sizes, 
pressures, hook-ups, materials. 


Reflex or Transparent — Reflex for 
pressures up to 4000 Ibs. @ 100° F. Trans- 
parent for pressures up to 20,000 psi test. 
Design-construction — liquid chamber 
machined from solid steel bar. Covers and 
glasses tightly locked over liquid chamber. 
Perfect seating, confined gasket insures 
oa failure. Glasses practically unbreak- 
able; specially treated for clear visibility 
over long periods. Metal parts rustproofed. 
Choice of Materials — stainless, monel, 
nickel, hastelloy, etc. Rubber, neoprene, 
lead, teflon, Kel-F and other linings. Meet 
or exceed AISI, ASTM and/or API-ASME 
requirements. 

Specials — include non-frosting, large 
chamber, heated, welding pad, remote read- 
ing, lined, inclined and magnetic. 

Every gage backed by over 50 years of ex- 
perience . . . your guarantee of complete 
Satisfaction. 


Want details? Write for Catalog No. 316, 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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HIGH-FREQUENCY COMMUNICATIONS 


Another ‘‘New Frontier’’— 
the Gaseous Optical Maser! 


High-frequency communica- 
tion took a giant step forward 
recently when Bell Telephone 
Laboratories introduced a new 
continuous operating optical ma- 
ser. Using a mixture of helium 
and neon through which flows 
an electrical discharge (as in an 
ordinary neon tube), the gas- 
eous maser produces an output 
beam of coherent radiation so 
highly directional that its spread 
is less than one minute of arc. 
One such maser, operating 
through a suitable telescope on 
earth, could send to the moon 
a beam that would cover a cir- 
cular area of less than a mile 
across. 


Unlike previous types which 
were excited by high-powered 
flashes of light, these new de- 
vices need only low power (tens 
of watts) during the electrical 
discharge. At the output power, 
in the 0.01-watt range, the tube 
is cool enough to be held in hand 
without discomfort. Larger di- 
ameter tubes permit a higher 
level of operation. 


Neon atoms in the mixture 
collide with the excited helium 
atoms, transferring energy to 
them in the process. Then the 
neon atoms themselves can be 
stimulated to radiate their en- 
ergy in a continuous stream on 


Bell Telephone 
Laboratories 
scientist, Donald 
R. Herriott, 
demonstrates 
technique for 
impressing 
telephone con- 
versations on 
infrared light 
beam generated 
by an optical 
gaseous maser. 


demand. Reflected back and 
forth through the length of gas- 
filled tube by semi-reflecting 
end plates, the beam grows in 
intensity with each trip. Some 
of the beam, transmitted 
through the plates, forms the 
very narrow output beam — 
100,000 times narrower than that 
from other coherent light 
sources! This property makes 
possible, for the first time, the 
observation of difference signals 
(at radio frequencies) between 
two optical lines. 

Several methods of modulat- 
ing a signal on an optical carrier 
have been studied. As an initial 
experiment, late in 1960, a tele- 
phone conversation was im- 
pressed on a maser signal by 
using an electro-optical device, 
the Kerr Cell. Broadband mod- 
ulation at frequencies up to 60 
ke already has been accom- 
plished, whereas other schemes 
may result in systems operating 
as high as several thousand meg- 
acycles. 

The path of the optical car- 
rier will be a straight line, ex- 
cept where it is reflected. Thus 
one application of the optical 
maser would be in transmitting 
information to and between or- 
biting satellites. 





Yow you can get .. . revolutionary rebalancing unit 


; . . modular construction . . . +0.25°% accuracy... 4 4 “ ‘ 4 /7 * 
in a small-case potentiometer . . . the advanced all-new 


HONEYWELL 





ow you can get. . . revolutionary rebalancing unit 
. . modular construction . . . +0.25°. accuracy... 


asmall-case potentiometer . . . the advanced all-new 


HONEYWELL 
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* os 
ctromntik /7 will save you more time, trouble, dollars and maintenance than any other 


tl 





potentiometer on the market today. 


¢ New STRANDUCER* replaces slidewire 
¢ New control system with plug-in units 
e New modular construction 


e New economy 
. and other pace-setting features. 


Electronik 17 potentiometers are completely 
new Honeywell recording and control instru- 
ments, compact enough to fit standard 19-inch 
relay racks. They perform reliably, have 
+0.25°7 calibrated accuracy, and incorporate 
new design advances which make them the 
easiest of all potentiometers to operate, con- 


vert, and maintain. 


You can get ElectroniK 17 instruments as strip 
or circular chart recorders or circular scale 
indicators. You can get electric contact control 
with up to 8 contacts. Control units are of 


plug-in type. 


With Electronik 17 potentiometers, you not 
only get uninterrupted performance, but also 
save money in initial cost, operating expense, 
and maintenance. You will find this new po- 
tentiometer far more economical to operate 
than any other available today. The following 
page will tell you why. 


“Trademark 


NO SLIDEWIRE, NO SLIDEWIRE PROBLEMS. The unique STRANDUCER rebalancing 
element, an innovation in potentiometer design, replaces the conventional slidewire. It 
works on the strain gage principle and consists of four looped wire strands which form 
the resistance legs of a Wheatstone bridge. Both STRANDUCER and pen carriage are 
linked to the potentiometer balancing motor. A change in electrical input causes the 
balancing motor to change the tension— and electrical resistance— of the STRANDUCER 
This in turn causes the balancing motor to rebalance the bridge, at the same time repo 
sitioning the instrument pen or pointer. The STRANDUCER is unaffected by corrosive 
atmospheres and has no contactors. It has unusually long life and infinite resolution 
and is unaffected when the instrument is subjected to ambient temperatures up to 130°F 





DRIVE MODULE 


} a 


CASE MODULE 








* 


Sle ea © 


PIS 


wn a 
~ 


. 
s 
Pom 
“et 


- 
°- 

Ter en 
a 


> 
s 
Seeectcceseees 


oe 
Sees 
ae r 
al 


ah 
nf 


| 


DISPLAY MODULE 


MODULAR CONSTRUCTION. Modular construction and plug-in components make 
the ElectroniK 17 the easiest of all potentiometers to operate, convert, and maintain. 
Component interchangeability cuts service downtime, minimizes spare parts inventory. 


You can have up to 8 con- 
trol relays. Up to 8 plug-in contact control units fit into 
inside back of case. 

You can switch 
easily from strip to circular chart, to circular scale opera- 
tion reduce your spare parts inventory because you 
can stock a single spare module for several instruments. 


N You adjust damping and gain from 
the front of the instrument, using only a screwdriver. 


You can change chart speed 
to '4 or 2 times basic speed in a matter of seconds by re- 
placing quick-change drive gears. Standard basic chart 
speeds: 1, 2, 6, 10, or 60 inches per hour. 

Simply change 
range card attached to actuation board. A screwdriver is 
all you need. Universal reference junction compensator 
serves all types of thermocouples; you can quickly remove 
it to convert to some actuation other than thermocouple. 


Filter network rejects loop stray signals 


For complete information on the ElectroniK 17, call your nearby 
Honeywell field engineer or write to MINNEAPOLIS-HONEYWELL, 


With only a screwdriver you can remove the amplifier for 
servicing. 

‘ Zener diode constant current unit 
does away with need for battery and standardizing 
mechanisms. 

y AV With a height of 1314 in 
a width of 11 in. and a depth of 16°¢ in., the ElectroniK 17 
fits a standard 19-inch relay rack. Attach carrying handle 
to case, and you have a portable instrument. You need no 
tools to quickly remove door for easy access or conversion 
from one type of display module to another. 

‘ N You can 
pull out the chassis to the service position without 
tools and without interrupting the operation of the instru- 
ment, or completely remove it. Flexible wiring drawbridge 
keeps instrument operating when chassis is pulled out to 
service position, unplugs for removal of components. All 
external wiring connections go to terminal board at back 


of instrument case 


Honeywell 
IH), fet Cotol 


Wayne and Windrim Avenues, Philadelphia 44, Pa.—In Canada, 


Honeywell Controls Ltd., Toronto 17, Ontario. 
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YOUR COMPANY 
TO JOIN WITH US 
IN 
PINELLAS COUNTY 


Cc 
ONTINENTAL OPTICAL Company 


Here’s one of the few areas in 
nw MILES America where it is possible to 
attract personnel in every cate- 
gory without difficulty. 

Why? — No executive or em- 


ry ployee need be more than 15 
minutes away from home and gar- 
den, from fresh and salt water, 


o 
GALLAGHER corr 
BEE BEE TOGS, Inc. 


fishing, bathing, boating, water 

fac skiing ...no more than 15 min- 
utes away from schools, churches, 
shopping centers, recreational 
and social activities. 

All this, plus a favorable busi- 
ness climate...and SUN-sational 
living all year, in this enchanting 
land of flora and fauna. 

Executive decisions, after exten- 
sive site location surveys in many 
areas of the nation, have resulted 
in major companies locating here. 
Their managements will gladly give 
you the result of their findings. 


NOTE: Persons seeking positions 
please write Florida State Employ- 
ment Service, 1004 First Avenue 
North, St. Petersburg. 


FlORipg Fr 
SHING ack 
LE, le ¢, 
0 


Clearwater 
For complete information communicate in confidence with: : Guiteon 
Indian Rocks 
Largo 


GREATER ST.PETERSBURG - CLEARWATER INDUSTRY COUNCIL Madeira Beach 
GREATER ST.PETERSBURG CHAMBER OF COMMERCE BM £ass:2-Grille Beach 


; f 

jack Bryan, Industrial Director / Department ISA, St. Petersburg, Florida oy, ee 
St. Petersburg Beach 

Tarpon Springs 
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AMP 


*120V. Non-Inductive A.C. heater loads 


Plunger Type 


MERCURY 


MERCOID 


If you need reliability and dur- 
ability, this quality built relay by 
Mercoid is your answer. 

For heavy duty loads, such as 


resistance heating, (domestic, 
commercial, industrial) —heat 
treating furnaces, drying equip- 
ment, welding, lighting, illumi- 
nated signs, score boards. 
Hermetically sealed mercury to 
mercury contact provides visible 
on-off operation. Silent and chat- 
terless. Quickly mounted, easily 
wired. Speeds up to 100 opera- 
tions per minute. 


Available normally open; 








CONTACT RATING: 





*NON INDUCTIVE 


LOAD HEATER LOADS 





Ac pc AC ONLY 

















8A. oo 


30A. 120V. 35A. 
20A. 240V. 25A. 
440V. 10A. 
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WRITE FOR BULLETIN 0-20 


THE MERCOID CORPORATION 
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Electronics Has the Last Word 


When a new Lincoln Conti- 
nental automobile is all assem- 
bled and ready to go, the last 
word on the fitness of its elec- 
trical system is had by an 
“Eager” electronic tester (Elec- 
tronic Audit Gager) designed 
and built, in cooperation with 
Ford’s quality-control engineers, 
by Precision Measurements 
Company of Detroit. The elec- 
tronic inspector, capable of 
checking up to 339 electrical cir- 
cuit properties, does in 15 min- 
utes what took 2 hours by pre- 
viously-used manual methods. 


Plug In — Check Out 


Near the end of the production 
line stands “Eager.” Its folding 
arm is swung out over the hood 
of the finished Lincoln, and a 
flexible cable and plug are con- 
nected to the battery and three 
other terminals. The inspector 
does his entire job seated behind 
the wheel by means of a re- 


Figure 2. Front 


Console. Hand 
unit and con- 
necting plug, 

lower left and 

right. Rpm dial 
and paper tape 
readout, upper 
right. Translu- 
cent step-in- 
structions screen 
and tolerance 
scale, upper 

left. 


Figure 1. Inspector, as he oper- 
ates all of the car’s equipment 
from the driver’s seat, can see 
and record test results from con- 
sole (left) and his hand-held con- 
trol unit. 


mote hand-held control unit 
(Figures 1 and 3). He observes 
step-by-step progress and results 
of each test from indicators on 
the front of the console (Fig- 
ure 2. 

At the start of each test, a 35- 
mm film projector displays com- 
plete instructions for that step 
on a translucent screen. Part of 





each film frame contains a dot 
code which, through photoelec- 
tric cells, correctly programs 
Eager for that step. At each step, 
Eager automatically shows on 
the translucent scale the accept- 
able tolerances for that measure- 
ment (See Figure 2). Depending 


Figure 3. Hand control unit. Up- 
per dial indicates result of test; 
pressing lower buttons records 
results on paper tape. 


on this indicated reading, the in- 
spector pushes the “OK” or “Re- 
ject” button of his control. All 
test results are automatically 
printed on paper tape (Figure 2). 


Flexible Future 


Different film strips can be 
used in Eager to test other ve- 
hicles having different electrical 
systems. Or, test film for more 
than one vehicle can all be put 
on one strip. Thus, it has flexibil- 
ity when different vehicles are 
being assembled at the same 
plant. 

Although this tester was de- 
signed specifically for cars, its 
basic principles could be adapted 
to check any kind of fully as- 
sembled electrical system — for 
instance, aircraft, missile, ord- 
nance, appliance, radio and tele- 
vision systems. 





The “Reader Service Bureau” 
card following page 104 is for 
your convenience in making 
inquiries about advertised 
yvroducts and editorial items 
in this issue. Please use it. 











AT ESSO’S BAYWAY REFINERY... 


Central Lectrodryer serves entire plant, 
keeps instrument and tool air desert-dry 


A steady flow of moisture-free instrument air is essential to smooth-running 
refinery operations. Lectrodryers have long been used at the Bayway Re- 
finery of the Esso Standard Division of Humble Oil and Refinery Company, 
Linden, New Jersey, to control moisture content in individual instrument 
systems. But the addition of new instruments, more controls and air-driven 
tools eventually overtaxed the combined capacity of the individual dryers. 


Esso has recently installed a single, central 
Lectrodryer, from which dry air is piped 
throughout the entire plant. In addition to 
year-round protection against instrument 
freeze ups, this system provides ample addi- 
tional air to operate air-driven tools without 
the need of anti-freeze; means better tool lubri- 
cation, longer tool life. Moreover, there is 
neither air nor maintenance time wasted in 
bleeding lines dry. 

Investigate the benefits of such a Lectrodryer 
system by writing for case history sheets illus- 
trating in detail specifications and solutions to 
a multitude of moisture problems. Pittsburgh 
Lectrodryer Division, McGraw-Edison Co., 
356 32nd Street, Pittsburgh 30, Pennsylvania. 


Lectrodrver’s wide range of drying 
apparatus also includes this budget 
model, which delivers small quan 
tities of extremely dry air for wave 
guides, small cubicles, instrument 
systems and the like. 
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How the Visicorder helps keep 
“spring” in a free gyro 


by simultaneously recording several 


performance characteristics 


How do you production-test a spring-wound minia- 
ture “‘free’’ gyro which has been designed for a limited 
number of firings without changing its characteristics 
due to excessive testing? Whether a gyro under actual 
conditions will reproduce test results depends to a 
large extent upon how many times it is *‘fired’’ before 
its short but important life begins. The multi-channel 
high-frequency Visicorder makes it possible for 
Whitaker Gyro Division of Telecomputing Corp. to 
test simultaneously all operating characteristics with 
only one firing of the syro. 

Five channels of a Honeywell 906 Series Visicorder 
ire used in the test for uncaging time and gimbal drift. 

For the uncaging time study, a squib is fired to 
release the gyro’s spring motor. One trace indicates 
squib firing (A). When the gyro attains correct speed 
and uncaged condition) a switch closes to record 
another trace (B). Between these traces, a 400 cps 
trace is a convenient time reference (C 

The gyro is mounted on a Scorsby table set to 
deflect the unit 7'@ degrees from the perpendicular 
about two axes. Potentiometers sensing the gyro’s de- 
fection are directly connected to galvos which meas- 
ure the position of the gyro gimbals as the unit is 
rotated on the fixture. The potentiometer outputs 
trace individual sine waves on the record (D) which 
are easily compared to a zero trace (E) to indicate 
gimbal! drift. 

The records shown here in two parts are actually 
one continuous record. Immediately after the un- 
caging time test, the record drive was switched to 





The record at left was made at a speed of 25" per second. 
The record above is a continuation, after record speed 
was changed to 1" per second without interrupting 


the test sequence. 


HONEYWELL INTERNATIONAL 
Sales and Service offices in all principal cities of the world. Manufactur 
ing in United States, United Kingdom, Canada, Netherlands, Germany, 


France. Japan 


~ 
eee 

In this simple bench set-up, the 906 Visicorder is at right 

Between it and the control panel is the Scorsby table on 

which the gyro is mounted, ready for test. 


lower speed without stopping the record. The resulting 
traces are easy to compare and gimbal drift is 
measured immediately. 

Four different models of the Honeywell Visicorder 
oscillograph provide immediate readout of analog 
data from DC to 5,000 cps, with 8, 14, 24 and 36 
channel capacity. Prices are as low as $1845 for a 
6-channel system with grid lines and built-in timer 
Model 1406). Call your Industrial Sales Office soon 
for a demonstration of how the world’s most versatile 
oscillograph can save you time and money in 
data acquisition. 

Ask, also, for your free copy of the 36-page Visi- 
corder Applications Manual, an engineering guide 
packed with problem-solving suggestions 








Heiland Division, Minneapolis-Honeywell 


5200 East Evans Avenue 


Denver 22, Colorado 
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100X MAGNIFICATION OF A MOUNT. 


Each division .001 in. 


TubeXperience in Action 


Capillary ID size is checked under 100x magnification 


—yet this critical inspection is only 
1 of 3 used to check /D of Superior 
capillary tubing 

At Superior, in checking the ID size of capillary tubing we 
don’t rely on only one reading from our inspection micro- 
scope, we require four. Then we double-check in two other 
ways—one the use of a relatively simple plug gage, the other 
a comprehensive flow inspection to ascertain the average ID 
dimension. These inspections also give you assurance of a 


Syosrrir 


NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analyses in light walls up to 2 in. OD 


free passage through the bore, uniformity of ID surface and a 
satisfactory grain structure. 


Superior has spent years in the development of manufacturing 
processes and quality control procedures for the production of 
close tolerance capillary tubing. ODs range up to %% in., 
IDs from .004 through .040 in. Analyses include Types 304, 
316, 321, 347 and 446 stainless; also Monel, Inconel, nickel 
and carbon steel alloys. Data Memorandum No. I1 gives 
complete details—let us send you a copy. Superior Tube 
Company, 2015 Germantown Ave., Norristown, Pa. 


Jude 


West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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EDITORIAL 





Did you dislike common fractions in school? The odds are that you did, since 
most scientific and engineering people use them only under duress. If you would 
like to see the common fraction eliminated from our number system, you are in 

Bounce good company, for a number of responsible individuals in high places are convinced 

that we should go all the way and adopt a metric system of units. Professor Carl 

the Ounce Kayan, an authority on national and international systems of units, proposes that 
we consider the change-over to a metric system in stages spread over a long period 


of time. He presents his views in an article on page 75 of this issue. 


His first step would be to eliminate the use of common fractions for the pound, 
foot, and inch — and use decimals exclusively. Further, he would “bounce-the-ounce’ 
completely out of our measuring units. Professor Kayan proposes teaching of the 
decimal system starting at the first grade in school systems, streamlining of our 
tables of weights and measures, a program of public relations, revision of engineer- 
ing education to include the absolute-metric system of units, and greater use of 
dimensionless numbers in science and industry. He is quick to point out that one 
of the most popular misconceptions in dealing with units is that the terms “decimal 
and “metric” are thought to be synonymous. 

While the adoption of a universal metric system poses many problems of enor 
mous magnitude, there are many good reasons for us to consider a change. Aside 
from the fact that we could communicate better with each other in the English 
speaking world, the ever closer alliances in foreign trade and international exchange 
of scientific and technical data point to the necessity for world-wide use of an inter- 
nationally accepted unit system. Dr. Allen V. Astin, Director of the National Bureau 
of Standards, has indicated on many occasions the advantages of such a system of 


units in basic measurements and standards activities. 


Propesals and plans for adoption of a universal metric system of units have been 
simmering in scientific circles for years. Within recent months more and more 
public statements have been made in behalf of this adoption. James G. Fulton, U.S 
Representative from the Pittsburgh, Pennsylvania area, has recently introduced a 
bill in the United States House of Representatives which resolves (the Senate con 
curring) that the President of the United States should take the appropriate steps, 
with the counsel of educators and scientists, to effect adoption of the metric system 
of weights and measures as the nation’s official system of measurement in all ap- 
propriate fields of endeavor, and that all agencies should promote and foster the 
understanding and use of this system, particularly those related to education and 


schools. This bill has been referred to the House Committee on Science and Astro- 


nautics. 


Instruments are indispensable tools of science, measurement is basic to instrumen- 
tation, and units are basic to measurement. The concern of the Instrument Society 


of America for an international system of units is obvious 


Chas tl fa 


Fattoar 
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CONTROL APPLICATION NO. 5 





Instrumentation For First 


by George A. Hall, Jr. 


Man-Made Quartz 


Associate Editor 


Installation: The Western Electric Company, Merrimack Va'ley Works, North Andover, Mass. 


Process: The World’s first quantity production of artificially “grown” quartz crystals (sili- 
con dioxide “rock crystals”—SiO»s). 


Control: Temperature and pressure measurement and regulation of 20 crystal-growing auto- 
claves at precisely correct values and differentials during the startup and three-week 
growing period. 


Equipment Specifications: Autoclaves—Autoclave Engineering Co., Erie, Pa. Band Heaters— 
“Chromalox,” Edwin L. Wiegand Co., Pittsburgh, Pa. Pressure Transducers—SR-4 strain 
gages type “STD”, Baldwin-Lima-Hamilton Corp., Waltham, Mass. Annunciators and 
Alarms—“Twin-Point” integral-modular cabinet type, Scam Instrument Corp., Chicago, II]. 
Control Engineering, Panelboard Design and Fabrication — Taylor Instrument Cos., 
Rochester, N. Y. Electronic Instrumentation—Taylor Series 700T Potentiometer Trans- 
mitters, “Transcope’” Series 700R Recorders and Controllers. Magnetic Amplifiers — 
“‘Mag/Amp Control Panels,” Westinghouse Electric Corp., Pittsburgh, Pa. Saturable Core 
Power Reactors—Westinghouse type “SCR.” 


The Problem: Quartz crystals are the raw material from which are made the crystal oscil- 
lators and filters so vital to the performance of radio, telephone, microwave and TV 
communications, and military sonar, radar, and aero/space telemetering. The world’s 
only sources of natural quartz sufficiently large and pure for electronic crystals are 
the remote island of Madagascar and the interior of Brazil. There, quartz mining is 
done by freelance individuals using manual methods, resulting in unreliable supplies 
and high prices. 

Combine these far-off and dwindling sources for natural quartz with the fast grow- 
ing needs of US electronics (some 60,000 pounds in 1960), and you have a grave potential 
threat to both US defense and industry—especially in time of war. 

As the largest user of quartz crystals (about one-third of US consumption, 700,060 fin- 
ished crystals in 1960) Western Electric in 1946 began determined research to develop 
a process for artificially producing quartz crystals. By 1958, Bell Telephone Labs had 
sufficiently perfected their “hydro-thermal process” that a pilot crystal-growing plant 
was built at the Merrimack Valley Works. And on December lst, 1960, Western Electric 
announced the World’s first full-scale production of synthetic quartz crystals. 

While nature produced quartz crystals 
through a rare coincidence of temper- 
= ature, pressure, solution concentration 
te and probably eons of time, man cannot 
ELECTRIC’S wait so long. Thus, Bell’s problem was 
21-DAY to develop a process able to produce in 
WONDER a few days what took Mother Nature 
36 glittering, thousands of years. 
diamond-white During process startup, Bell’s hydro- 
ag te fe thermal crystal-growing process de- 
the autoclave mands a very precise rise of tem- 
after 21-davs perature, plus exact temperature diff- 
growth at erentials, And extremely accurate and 
25,000 psi. unvarying temperature and _ pressure 
W. E. Greaves regulation all during the 21-day growing 
(left), engineer- period is essential. Only the finest in 
ne Ragu modern electronic instrumentation plus 
a oS a tech- the unmatched long-term stability of 
nician Charles - os 
Andrews “mikes” magnetic amplifiers could produce the 
a crystal for exacting regulation that makes the 
amount of growth. process successful. 





HOW CRYSTALS ARE GROWN 


Essentially, the Bell Laboratories hydrothermal proc- 
ess for growing artificial quartz crystals is very simple: 
natural quartz crystals are dissolved in a bath of hot 
alkaline solution under great pressure, and recrystalized 
onto “seed crystals” in another part of the bath which 
is held at lower temperature. 

Sunk into the floor in the growing area of Western 
Electric’s new plant are 20 tall, cylindrical autoclaves, 
each about 10 feet high and 14 inches in diameter (Fig- 
ure 2). To begin the process, a long, cylindrical stain- 
less-steel basket containing the “nutrient’—a charge 
of small natural quartz crystals—is lowered into the 
autoclave. Such small broken pieces of natural quartz 
are widely available at low cost in both the US and 
Canada. Next lowered into the vessel is a long, cylindri- 
cal stainless-steel rack into which are clipped “seed- 
plates”—thin, precisely-dimensioned slices, carefully 
cut with correct orientation to the crystal axes from 
previously-grown crystals. These seed plates must be 
perfect—completely free of cracks and “twinning”, or 
the resulting crystals will also be defective. (The first 
seed plates were taken from natural crystals.) Next, the 
vessel is 85% filled with distilled water and a measured 
weight of sodium hydroxide added. Then, after the 
vessel is sealed by a massive screw plug, thermocouple 
and pressure transducer probes are inserted and a 
heavy steel shield is set over the top for safety, the 
process is ready to begin. 


Heaters 


The interior of the autoclave is divided into a lower 
“nutrient chamber” and an upper “seed chamber” by a 
perforated stainless-steel baffle. Heat is applied to the 
autoclave by 19 “band heaters” clamped around its 
circumference (Figure 2). Closer spacing of these band 
heaters and heavier insulation helps in keeping the 
lower nutrient chamber at a higher temperature than 
the seed chamber. 

Because the vessel is almost completely filled with 
solution, the temperature rise to 700°F causes a tre- 
mendous pressure increase to 25,000 psi. Under this 
elevated temperature and great pressure, quartz in the 
lower nutrient chamber dissolves, is carried up by 
convection through the baffle to the cooler seed cham- 
ber and there recrystallizes out of solution onto the 
seed plates. This growth process takes approximately 
21 days 
Warm-Up Period 

Very critical to production of perfect crystals are 
the rate of temperature rise and the maintenance of 
the proper temperature differential between nutrient 
and seed chambers all during the warm-up period 
If rate of rise is too fast, seed plates may be cracked; 
if differential is too little, seed plates may be dissolved. 
During warm-up, temperature of the nutrient chamber 
is raised from room to 700°F, with the temperature 
differential between nutrient and seed chambers 
carefully controlled. Then, during the 20% day growth 
period, this differential temperature is increased to 
about 100°F. 

At the end of 21 days, the heat is turned off and the 
autoclave reduced below 212°F by a cooling fan. The 
two probes and cover are removed, and the 36 perfect, 
water-white, man-made quartz crystals are lifted out 
(Figure 1). About 55 pounds of crystals are produced 
per 2)-day cycle. 


Triple Problem 


While autoclaves for high pressure or high temper- 
ature have been built before, the combination of both 
together plus corrosion from the alkaline solution pre- 
sented a new engineering challenge. At 700°F, the 
25,000 psi pressure extended close to the creep point 
of steels. Chrom-molybdenum steel was chosen for its 
great strength at high temperatures and corrosion re- 
sistance. Expected life of the autoclaves is 10 years. 

















Figure 2. 
Cutaway of 
crystal-growing 
autoclave. 














Toughest design problem was that of a safe, leak- 
tight closure. Forces acting on a six-inch diameter 
cover would be 350 tons! The final design is a modified 
Bridgeman-type self-sealing plug: the higher the pres- 
sure the tighter the seal. 


THE CONTROL SYSTEM 


The Western Electric engineers set up the control 
parameters, time-program and tolerances necessary to 
success of their process; Taylor Instrument Companies’ 
engineers designed the control system, safety system, 
panel and manual controls. 

Temperatures are measured by especially-designed 
iron/constantan thermocouples at two points: 1. in a 
well in the base of the autoclave drilled to within %4” 
of the inside; 2. inserted through a pressure-tight gland 
in the cover (Figures 2 and 3). Three non-grounded 
couples are contained in each stainless-steel sheath 
Pressure is measured by a _ bonded resistance-wire 
strain-gage transducer, also inserted through a gland 
in the cover. 

Thermocouple outputs are amplified by potentiometer 
transmitters TT (Figure 3), which in turn send pro 
portional d-c current to electronic recorders TR and 
controllers TRC. Likewise, the pressure transducer out- 
put goes to pressure transmitter PT, whose output goes 
to recorder PTR and controller PRC. 

Controller outputs are amplified by magnetic ampli- 
fiers MA which have adjustable bias and gain. Their 
outputs, in turn, regulate the flow of 460-v, 60-c power 
to the heater bands, by means of saturable core power 
reactors SCR. Use of magnetic amplifiers gives com- 
pletely stepless power control with no moving parts 
The saturable core reactors are located in a separate 
room next to the control room. 


A Typical Control Cycle 


Control instrumentation consists of two parts: 
warm-up system designed to bring the autoclave 
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CODE TO SYMBOLS 
TR — Temperature Recorder 
TRC — Differential Temperature 
Recorder/Controller 
PTR — Pressure/Temperature Recorder 
PX —Pressure Servo with Temper- 
ature compensation 
PRC — Pressure Recorder/Controller 
TT — Temperature Transmitter 
PT — Pressure Transmitter 
MA — Magnetic Amplifier 
SCR — Saturable Core Power Reactor 


Figure 3. This Taylor engineered electronic and magnetic- VT — Volts—Top Heater 


amplifier control system operates and safe-guards Western 
Electric’s crystal growing process almost without human 
intervention. Drawing shows one “warm-up system (A), AB 
and one “growth period” system. All other systems are 


identical. 


from room temperature to operating temperature and 
pressure; 2. a growth system which holds constant tem- 
perature and pressure during crystal formation. Note 
that the warm-up and growth period temperature in- 
struments operate from independent thermocouples. 


Warm-Up. During warm-up, switch S-2 (Figure 3) is 
positioned to connect the output of differential temper- 
ature controller TRC-A to magamp MA-1 which con- 
trols power to the seed chamber heaters. Switch S-1 
connects pressure transmitter PT-1 to the servodrive 
of PX-A, the blue pen of pressure/temperature recorder 
PTR-A, and to the red pen of pressure recorder/con- 
troller PRC. Output from PRC controls flow of power 
tc the nutrient chamber heaters through magamp MA-2. 
During warm-up, the two sets of contacts CR-5 are 
closed, placing warm-up and growth heaters in parallel 
across the power supply. 


Transfer. The completion of the warm-up period is 
automatically detected by the pressure/temperature 
recorder PTR-A, and transfer from the warm-up control 
system to the growth control system is made auto- 
matically 


Growth. On completion of warm-up, contacts CR-5 are 
opened, disconnecting all the warm-up heaters, and 
switch S-1 transfers pressure transmitter PT-1 from 
warm-up monitors PTR-A and PX-A to growth-period 
pressure recorder/controller PRC. From then on, auto- 
clave pressure is regulated by controlling the flow of 
power to the nutrient chamber growth period heaters. 
Switch S-2 is repositioned to connect temperature 
recorder/controller TRC to magamp MA-1, thus trans- 
ferring seed chamber temperature control from warm- 
up controller TRC-A to growth period controller TRC 
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AT — Amperes—Top Heater 
VB — Volts—Bottom Heater 
— Amperes—Bottom Heater 
— Alarm Contact 
& 2— Relay Switching Network 
4,5 & 6— Heater Monitor Selector 
Switch 
— Power Switching Contactor 
— Transfer Relay 


With this two-phase control system, both pressure and 
temperature are brought up to growth period conditions 
with absolutely no overpeaking. When the changing 
temperature differential between top and bottom cham- 
bers is considered, plus the sudden transfer from 
warm-up to growth control systems, this is an out- 
standing control achievement. It can be attributed to 
unique features of the Transcope analog-computer-type 
electronic controller*, and careful optimizing of the 
gain, reset and rate mode adjustments. 


SAFETY INSTRUMENTATION 


With an openable vessel containing water at 700°F 
and 25,000 psi, there are, obviously, great potential 
hazards. However, between them, Western Electric and 
Taylor engineers have devised safety instrumentation 
so reliable that the entire crystal-growing building is 
left unattended during the night shift! And even during 
the day, except for starting of the warm-up, shutting 
down after the growth period, and charging and empty- 
ing the autoclaves, the control panel handles the entire 
process unattended. 


Safety Check 


First safety step is an initial 10-minute test proce- 
dure before warm-up, when the operator tests all 
safety devices and checks sensibility of instrument 
performance. 

Then during warm-up, temperature-compensating 
pressure-alarm servo PX-A and recorder PTR-A detect 


*For full explanation of how the diode-limiter eliminates 
overpeaking due to reset mode saturation see p. 63, ISAJ 1/59 





Figure 4. Electronic control 
panel, In panel center are two 
sets (A and B) of “warm-up 
period” recorder/controllers in 
two vertical rows of three 
each. Ten pairs of “growth 
period” recorder / controllers 
are on either side (total of 20). 
Beneath each pair is a digital 
counter showing duration of 
growth period in 10ths of days. 
Annunciator lamps and ail 
manual start/stop controls are 
on sloping console. 


any unusual pressure condition caused by over or under 
filling of the autoclave, or by !eaking of the closure 
and automatically shut off all heat. At about 400°F, 
the contents of the vessel (initially filled 85% with 
water) have expanded to completely fill it. From then 
on, pressure builds up linearly with rising temperature. 
Trick is to detect whether pressure is rising slower 
than it should (underfill or leak) or is rising faster 
than it should (overfill). PX contains a servoamplifier 
whose input is a function of both temperature and 
pressure. Up to 400°F, the temperature input is con- 
stant: above 400°, the temperature input decreases 
proportionally as the pressure input increases. Thus it 
is possible to trigger micro-switch alarms within the 
narrow band required. 

From the safety angle, the main hazard is the ability 
of the autoclave to contain the tremendous pressure 
Alarms on the servomotor shafts of both top and 
bottom chamber temperature and pressure recorders 
provide triple safety, since in this completely water- 
filled vessel pressure and temperature are directly 
related. 

The alarms can be sounded locally or remotely, and 
are visually displayed by “twin point” annunciator 
lamps on the control-room console. The alarms are pow- 
ered by 24-volt direct current. This low voltage permits 
checking and servicing with power on, and without 
closing down any safety system. 

To prevent overtemperature damage to the band 
heaters, diode limiters are included in the electronic 
control circuits to prevent operational amplifier satura- 
tion, and are adjusted to protect against dangerously- 
high output voltages. 

As a result of the complete automaticity and safety 
provided by its control system, only three technicians 
are required to operate the entire crystal-growing plant. 


THE PAY OUT 


First mass-scale production of quartz crystal at West- 
ern Electric’s Merrimack Valley Works marks not only 
the successful climax of over 50 years of scientific re- 
search and experiment: more important, it signifies 
the end of US dependence on an easily-interruptable 
foreign supply of this vital ingredient of our electronic 
communications and weapons. For crystalline quartz 
is the only known material which can produce the 
extremely accurate frequency standards, oscillators and 
filters that keep separate and intelligible the complex 
communication channels of telephony, microwave, radio, 
TV, radar and telemetering. For example: one modern 


Figure 5. Rear of one panel section. Lowest five 
rows are potentiometer amplifiers. Middle two 
rows are controllers mounted on rear of growth 
period recorders, Piggy-back on lower row of con- 
trollers are extra amplifiers for two-pen recorders. 
At top are magamps and rectifiers. 


Western Electric 20-channel telephone carrier set uses 
125 electronic crystals. Bell’s latest microwave cairie1 
systems can transmit up to 11,000 voice channels on 
a single beam, thanks largely to quartz crystals. 

In addition, however, the synthetic quartz process 
is very profitable. Natural quartz suitable for electronic 
crystals averages $30 per pound. And due to its im- 
perfections and the waste in cutting, only 3% of a raw 
crystal is used. Thus, raw material costs of the final 
natural crystal plates comes to $94 an ounce! (Gold is 
$35 per ounce.) Not only is the artificial crystal much 
cheaper to produce than the natural, but because it is 
nearly perfect and can be grown to desired shapes and 
dimensions, fabrication savings result in a yield three 
times that from natural quartz. C. B. Clotworthy, Works 
Engineer of Manufacturing, estimates the synthetic 
quartz will save W. E. $5v0,000 per year over the natural 
crystal. 

And the future holds alluring possibilities: for low- 
cost synthetic quartz, which can be made almost to 
specification, may find use in many new and as yet 
unthought of applications 








Figure 1. Most of the frequency 
response hardware used in this 
study can be found in your instru- 
ment store room, or easily modi- 
fied in your own shop. Upper 
left, Hallikainen electric  sine- 
wave generator (Shell Develop- 
ment design); lower left, Foxboro 
pneumatic program controller, 
with cams for generating several 
frequencies; right, two Swart- 
wout emf-to-air (thermocouple) 
converters; right center, Taylor 
Transcope 3-pen pneumatic re- 
corder/receiver. 


Dynamic Analysis 


by George L. Rock* 
Instrument Engineer 
and LEE WHITE** 

The Dow Chemical Company 
Midland, Michigan 


While dynamic analysis is not a 
new method, seldom has it been so 
clearly explained or its procedures 
so fully presented as in this two part 
ISAJ series. And don't be misled: 
in spite of a generous portion of 
mathematics, this is a highly prac- 
tical article. Part | tells you exactly 
how to make dynamic analyses of 
jacketed reactors using largely stand- 
ard process instruments. Next month, 
Part Il will explain, using the test 
data, how fo select the best control 
system for your kettle. 


PART I: 
TEST EQUIPMENT 
AND PROCEDURES 


Early in 1960, employing the Dy- 
namic Analysis Method, the Instru- 
ment Department of the Dow Chem- 


*Senior Member of ISA. Northeast 


Michigan Section 


**Student Co-op Engineer, University of 
Cincinnati 
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of Jacketed Kettles 


ical Company, in cooperation with 
the E. C. Britton Research Laboratory 
and a Dow production plant, com- 
pleted an exhaustive study of the con- 
trol characteristics of standard 20, 50, 
200 and 3500 gallon batch process 
jacketed kettles used in their pilot 
plants. 


What Is Dynamic Analysis? 


The dynamic analysis method for 
determining the control characteristics 
of a control loop consists of breaking 
the loop down into its essential com 
ponents. Then, the “transfer function” 
of each component around the control 
loop (including both process and con- 
trol system) is determined by frequen- 
cy response tests. The transfer function 
of a component is the ratio between 
the output change from a component 
and the input change which caused it 


Next, these transfer functions are 
plotted on Bode diagrams, to provide 
a composite picture of the whole con- 
trol loop.’ The Bode plots of the 
various mcdes of control then are 
graphically combined. These final 
composite curves are a graphical sum- 
mation of the transfer functions of 


*Several of these Bode plots will be 


su0w.. in Part IT, next month 


all the components in the control loop. 
Lastly, using this combined plot, the 
control engineer selects the 
modes of control that will produce 
optimum regulation and stability 


correct 


The great value of the dynamic 
analysis method is that even very com- 
plex control loops can be shown as 
a single graphical picture, which clear- 
ly indicates, in quantitative, numericai 
form, what problems must be solved 
to get good control: first, the problem 
of measuring the controlled variable 
and of applying control action with 
minimum time lags; second, the prob- 
lem of getting maximum loop gain 
without instabiliry (cycling) (Fig 
ure 2) 
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Figure 2. By plotting the gain data 
(left scale) and phase-lag data 
(right scale) obtained from fre- 
quency-response tests of his proc- 
ess against frequency, the control 
engineer sees a clear picture of the 
problems of getting good control. 





Three Ways to Get 
Transfer Functions 


Obviously, since these Bode plots 


are formed from the transfer func 
tions, the ultimate reliability of the 
analysis depends on how accurately 
the transfer functions are determined 
[here are three methods for obtain- 
ing transfer functions: frequency re 
(FR), step response, and by 
mathematical derivation. Since 
has advantages and limitations, most 


sponse 
each 


control engineers will use part of all 


three methods 


Frequenc) Re sponse Test Method 
The frequency-response test is the 
most accurate and complete method 
of determining the transfer functions 
However, it requires special equip 
ment and much time. In the case of 
jacketed reactor kettles, with their 
long time-lags, several days or even 
weeks might be required to obtain 
all data 


In frequency 
sinusoidally-changing input signal of 
constant amplitude is applied to the 


re Spc mse testing, a 


component, and a recording is made 


of this input and of the resulting 


output signal—usually on the same 


chart (Figure 3). As the input signal 


Figure 3. Basic elements of fre- 
quency-response testing. 


frequency is slowly changed, the out- 
put signal amplitude and phase will 
change in accordance with the trans- 
fer function of the component. The 
input signal frequency is changed 
through a sufficiently wide range to 
fully reveal the transfer function of 
the kind of control component under 
rest 

The data thus obtained are used 
directly to make the Bode plot. The 
changing relation between output and 
input signals as frequency is varied 
forms the gain and phase curves ( Fig- 
ure 2). Thus the F-R methed yields 
accurate, complete data on the com- 
ponent’s transfer function directly and 
not by synthesis as is required by the 


other two methods. 


2. Step-response Test Method. The 
step-response method also provides dy- 
namic test data on the component, but 
it is more difficult to interpret the 


results. When the transfer function 


obtained is a simple first- and second 


order with dead time (as 


found in the larger kettles), the step 
response test does yield useful infor 


respi ynse 


mation. Its chief advantage: it can 
be made without seriously interrupting 
production, because it requires only 
enough time to cover the longest time 
constant 

In step-response testing, the compo 
nent’s output signal is recorded against 
time as a step change is made to its 
input (Figure 4). The resulting record 


Figure 4. Basic elements of step- 
response testing. 


is analyzed to determine the dead-time, 
and first- and second-order time lags 
The clarity with which dead-time is 
shown by the recording is a second 
advantage of the step-response meth 
od. However, the more complex trans- 
fer functicns (such as found in the 
smaller kettles) are not easily analyzed 
by this methed because they can_ be 
only approximated by the first- and 


second-order time constants 


3. Mathematical Derivation Method 


Mathematic derivation of transfer 


functions depends on the writing of 
an equation which validly expresses 
ideal 


all system characteristics. For 


‘rextbook” systems with lumped co 


efficients, such equations are easily 


written. But in actual industrial sys 


tems, it is impossible to determing 


many coefficients, so approximate val 
ues must be used. This method suffers 
limitation as the 


the same step-re 


sponse tests: the more complex sys 
must be 


relations 


tems approximated using 


lower-order 


This mathematical method of d« 





What Dow Learned through 
Dynamic Analysis 


. On long time-constant§ processes, 
F-R tests can be made with con- 
ventional instruments. 


. Step-response tests can be made 
under actual production conditions 


. On processes with two significant 
time constants, F-R testing is the 
preferred method 


Dynamic testing reveals unsuspe ted 
process control faults 


Mathematical derivations point out 
control-loop factors that need im- 
provement 


Critical time constant, contributing 
most instability in kettle control, is 
that of the thermal well 








riving transfer functions is valuable 
because it logically explains phenom 
ena discovered by the other two dy 


methods. We 


mathematical relations tor 


namic test used it to 
derive the 
ill components studied 


which were 


with the dynamic tests 


The Process Being Studied 


The kettles used in this study were 
glass lined, with an agitator and baffle 
for mixing. A cascade control system 
was used (Figure 5). A second pen 
on the master controller recorded, also, 
the inside kettle pressure. An indicat 
ing potentiometer and thermocoupk 
not shown) provided a double check 


on process liquid temperature 


The Exothermic Process Problem. Th« 
typical polymerization process presents 
a difficult control problem, best un 
derstood by a step by-step description 
The kettle is loaded with monomer, 
catalyst and water, and the master 
controller set to the desired reaction 
causes the slave 


temperature. This 


jacket) controller to open wide the 





SLAVE JACKET 
TEMPERATURE 
CONTROLLER 


Figure 5. Dow’s jac- 
keted kettles are 
controlled by a 
pneumatic cascade 
system. Output air 
pressure from the 
master controller 
which measures 
process liquid tem- 
perature inside the 
kettle, positions the 
set point of the 
slave controller 
which measures 
and regulates jac- 
ket water tempera- 
ture by split con- 
trol of the steam 
and cold-water 
valves, 





MASTER INSIDE 
TEMPERATURE 
CONTROLLER 
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steam valve until the charge reaches 
the master controller proportional 
band (Figure 12). From here on, the 
control system will try to hold kettle 
temperature constant by manipulating 
jacket temperature. 


Then, as the reaction proceeds, it 
reaches an “exothermic” period where 
instead of absorbing heat, it actually 
generates heat. At this point, the con- 
trol system must switch quickly from 
maximum heating to cooling of the 
charge. From the chart records of 
Figures 11 and 12, you can see that 
the jacket circulating system must be 
designed to meet two extreme condi- 
tions: Ist. on start-up, it must bring 
up kettle temperature as fast as pos- 
sible; 2nd. during the exothermic re- 
action, it must provide cooling to 
avoid a run-away condition. 


ANALYZING KETTLE 
CONTROL 


First step in dynamic analysis of 
any control loop is to determine which 
components have a major effect on 
control. Figure 6 isolates such com- 


ponents of our jacketed kettle control 


loop. Figure 7 identifies the transfer 
functions and derives an overall equa- 


tion relating these transfer functions 
to the output temperature. 


To take maximum advantage of the 
extra capacity which had to be pro- 
vided in the jacket water circulating 
system, the slave (inner) control loop 
regulates jacket temperature. This 
slave loop has the effect of reducing 
the time lag of a jacket temperature 
change. Were a single (non-cascade) 
control loop used (master controller 
positioning control valves directly), 
the jacket time lag would be the dom- 
inant factor. Since these advantages of 
cascade control long have been known 
and applied to jacketed kettles, jacket 
control characteristics were not cov- 
ered in our study, and the jacket sys- 
tem control action was assumed negli- 
gible. That this assumption was valid 
is borne out by the temperature record 
of Figure 12, which shows almost 
instant cooling response by jacket tem- 
peratures to the beginning of the exo- 
thermic reaction. 

The transfer function equation used 
in this study then is: 

T  G,G, 

r 1+H2G, 
G; is the control instrument transfer 
function (see Figure 7), and is known 
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Figure 6. These are the kettle con- 
trol-loop components having ma- 
jor effect on control. 


from the manufacturer's data. Kertle 
transfer function G4, and measuring 
feedback transfer function H» were 
determined as shown in Figure 8 


19a 03 oe 








Figure 8. Open loop analysis dia- 
gram. 


Making F-R Tests 

The first method for obtaining 
transfer functions of control-loop com- 
ponents is the frequency-response test 
(Figure 3). The equipment we used 
on the 20-gallon kettle is shown in 
Figure 1. Since time lags found in 
such kettle and control systems are 
relatively long, standard process instru- 
ments can be used for transmitters 
and recorders. However, to get accu- 
rate data, F-R testing equipment must 
have time lags that are negligible 
compared to the component under 
test. 

This equipment was connected into 
the existing control system as shown 
in Figure 9. The master control loop 
(Figure 5) was opened by shutting 
off the master controller output (pneu- 
matic set) to the slave controller and 
connecting instead the output from 
the sine-wave generator. The Foxboro 
program controller was used for cycles 
from 6 hours to 45 minutes long; the 
Hallikainen generator for cycles of 
20 minutes or less. Emf-to-air trans- 
mitters converted thermocouple volt- 
ages into 3-to-15 psi signals for two 
pens of the recorder. The third pen re- 
corded the generator sine-wave signal. 

Sine-wave generator outputs were 
aligned with the pneumatic set-point 
device to produce jacket temperature 
cycles of 40 to 60°C. Then frequency 
was varied from one cycle in six hours 
to one cycle in one minute. Through 
this range, kettle temperature response 
varied from 0 db attenuation and 0‘ 
phase lag to 27 db attenuation and 
186° lag. Thermowell response varied 
from 0 db and 0 phase lag to 33 db 
and 232°. Typical F-R test records 
are shown in Figure 10. From this 
recorded F-R data is plotted a Bode 
diagram like Figure 2. 


Figure 7. Here, transfer functions 
of the major components of the 
kettle control loop are identified, 
and an overall equation derived. 





Making Step Response Tests 


In this study, the second method 
of dynamic analysis, step-response 
tests (Figure 4), were done under 
three different conditions: 1. in the 
plant under production; 2. in the 
plant under non-production; and 3. in 
the shop on control components. 


1. Plant Production Tests. Figures 11 
and 12 show results of step response 
rests of a kettle under production con- 
ditions. The kettle was loaded as usual 
for a production run. But instead of 
setting the master controller to the 
desired the slave con- 
troller set point was manually ad- 
justed. This, in effect, opened the 
master control loop to permit open- 
loop response tests on the kettle. To 


temperature, 


eliminate the capillary lag of a filled- 
system thermometer, kettle tempera- 
ture was taken by a thermocouple. 
Jacket temperature (slave controller) 
then was set to kettle temperature 
and the system allowed to thermally 
stabilize for 15 minutes. 


Next, the slave controller set point 
was moved up 10.7° creating the re- 
sulting step change shown in Figure 
12. The kettle temperature response 
is shown in Figure 11, and is plotted 
from the thermocouple readings in 
Figure 13. The time constants are 
determined from the percent-incom- 
plete plot of Figure 15. Note in Fig- 
ures 11 and 12 that the entire step- 
response test required only 90 min- 
utes and the reaction was completed 
on schedule. 


2. Plant Non-Production Tests. Such 
step-response tests were made on 20, 
50, 200 and 3500 gallon kettles filled 
with plain water to eliminate produc- 
tion variables. Time constants so ob- 
tained are tabulated in the Table. For 
the 3500 gallon kettle, cooling-input 
time-constants were longer than heat- 
ing-input time-constants. Study showed 
agitator action to be the heat source 
causing this result. This effect is sim- 
ulated in the mathematical-derivation 
discussion to follow: 


3. Shop Tests on Instrument Compo- 
nents. A step-response test was made 
on a gas-filled system recording ther- 
mometer (Figure 14), by immersing 





Figure 9. How to 
connect instruments 
of Figure 1 to make 











frequency response 
test of a jacketed 
kettle. 














its bulb in a temperature bath and 
recording its temperature rise against 
time (See Figures 16 and 17). 


tz — 209 sec; 4.8 sec 


The transfer functions providing the 
responses dccermined in the step tests 
now can be formed from the preceding 
time constants. The transfer function 


for the kettle and baffle would be: 


1 
(tS ” 1)(toS + 1) 
The transfer function for the re- 
thermal would be: 


corder system 


] 


(Ta Ss +1)(t%4S — l ) 


The measured responses did not show 
appreciable dead time, but this would 
be represented by ¢—?7S 

The overall transfer function rela- 
tion for a jacket temperature change 


recorded on the instrument would be: 


l 


(t,5-+ 
(t35-+1)(t4S+-1)(e?79) 


The Bode plot of this relation will 
be shown next month in Part II of 
this article. 


Making Mathematical 
Derivations 


Kettle Heat Transfer. The heat balance 
equation relating temperature in a 
jacketed kettle to a temperature step 
input to the jacket is 

aT 


UAT; T) =V Cp (1) 





Kettle Size 


15.0 Min 
25.3 Min 


20 Gallon 
50 Gallon 
30.8 Min 

80 Min (Heating) 
109 Min (Cooling) 


200 Gallon 
3500 Gallon 











j 


= = soe: 


i= REFERENCE 
- —— 7 ama. i 























Figure 10. Frequency respo 
recording: 3-hour cycle. 
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Solving this differential equation and 
substituting boundary conditions (see 
Appendix, Part II, in April issue): 


(T;—T,)|{1 


l'« Le 
T,; — T, (step input) 
AT T.(1—e7-%] 

It is possible to derive mathemati 
cally approximate values of the kettle 
time constant (t,) for each of the 
kettles in question. The definition of 
the kettle time constant is: 

V 


p yp 


STEP settee tet) dt] Mh onl t 


¢ 
RESPONSE ~ alata, my ly MM ny ne UA, 


water— 
s 
P = 624 X b/ic 
TX IOI ABB LT U C, = 1 
Figure 11. Response of kettle temperature to a 10.7°C step input U = 70 Beuvhr & fr 
change to the slave controller, taken under actual production condi- 
tions. the 20 gallon kettle 





5.3 fe*, V 1.6 fr*, tT, 


(1.6)(62.4)(1)(60) 
= —— 16.2 min 
(70)(5.3) 


the 50 gallon kettle: 
A, 96 fF, V 1.0 fr* 


_ (4.0)(62.4)(1)(60) 
(70)(9.6) 


T; 22.3 min 


For the 200 gallon kettle: 
A, ss te, V 24 fr’ 


(24)(62.4)(1)(60) aay 
7) = = P 33.8 min 
(70)(38) 


For the 3500 gallon kettle: 
Ay 180 ft*, V 390 fr° 


WSAAEEN . : sta me (390)(62.4)(1)(60 
Figure 12, Step-input test record of jacket temperature under actual Ts As be 116 min 
production conditions. 10.7°C step change made to slave controller set (70)(180) 


point. 
All these values tor the various 


kettle time-constants compare favor 
ably with those found experimentally 


Baffle-Well Heat Transfer. The baffle 
well assembly as shown in Figure 19 
holds the bulb for the temperature 
measuring system. The differential 
Figure 14. Step-Response test was wmetiogwe oacuetninge . sd 
made in the shop on this filled- — goveming the heat flow 
system thermometer. through this body are: 

dC 

g = Kyle (5) 

dé 


dQ C.di (6) 


Figure 13. Plot of kettle temper- From previous work (see Appendix 
ature response vs. time of 3500 Part II) 
gallon kettle to 10.7°C step input 
change in jacket temperature. mes . a/r a 

Tx rel £ ‘v2, €7) 
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These equations can be combined 
and solved to yield (see Appendix) 


Again, the baffle-wall time-constant 
t») can be evaluated mathematically 


using the defining equation 


Cx 


Ky, Az 


(9) 
For the baffle used in the 3500 
vallon kettle, As 17 in.* The value 
of K can be evaluated by the ex 


pression 


K,, 


where # factors represent films present 
For this baffle as shown in Fig 


ire 19, 


0.007, Ay 0.015 


Bru > : 
Gslass—6 2 = ~ 
ae X< fc 


Bru in 


Steel—460 = 
hr & ft* 


16) 


0.06 


100, 


360 
0.495 


| 
100 


0.007 + 0.015 


738 0.0334 


30 Bru 
he < fe" & °F 


The heat capacity (C,) of the 
baffle was calculated by summing the 
capacities of the steel and glass vol- 
umes involved. It was found to be 


0.51 Bru °F 


Then 


bw 
Ky Az 


(0.51)(60) 2 le 
3.14 min 


(30 X a) (9) 


Temperature Sensing System. The gas- 
filled temperature sensing system (Fig- 
ure 14) can be treated as two phases 








Figure 15. Percent- 
incomplete plot 
from 3500-gallon 
kettle — + 10.7°C 
heating step change. 











capillary 


system, and the 
This can be 
approximated as two first-order lags 
constants 1 


the bulb and gas 
transmission. 


defined by the time 
and Ty 


Now, as before in the baffle analysis 


Cp 
Ky, Az 


“Bru *F 


(11) 


5.35 x 10 


20.4 in 


For the heat transfer coefficient, the 
controlling factors are films rather 
than the brass bulb itself; actually, the 
bulb can be neglected and only the 
films considered 

0.010 


static gas and oil 

h,, 0.015, h 
Then 

0.025 


0.015 0.010 


Bru 


40 - = 
hr  ft* 


5.83 


te = 2h oe (11) 
Now t, can be evaluated using the 
tollowing pneumatic transmission-line 


equations 


20.84x VT; 


ul, 


14,820 x ; 
vp, P, a* 


TW + ¥ d- 1) 


where 

Ty SO60°R, L 75 ft, 
P, 1000 psia, d 0.01 
aS 3.34 10-* Ib-sec/ft* 

VY. = 04 in*® 





Me 


Figure 16. Temperature response 
of filled-system thermometer of 
Figure 14 to 73.5°C step change. 





—d 
8 


Figure 17. Percent-incomplete plot 
of filled-system thermometer — 
+73.5°C step change. 
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20.841 VY 560 
v2 


| 
0.4 
1+ 
\ ( 5(75)(10 


6.05 radians /sec 


(12) 
®) 


(3.34 * 10—*)(560) 


14,8203 
#,02U 76 05)(1000)(10~4) 


(13) 
14.4 


{[14.4+ ¥ (14.4)? — 1] 


(14) 


6.05 


1.76 sec 
These values of both ts and tq are 
comparable to values found experi- 
mentally, and also serve to identify 
the nature of each lag. 


For the overall control system, T, 
can be neglected relative to a com- 
bination of 1, Te and tT 3. Utilizing 
this approximation, a mathematical 
expression can be developed (see Ap- 
pendix) for the kettle, baffle, and 
filled thermal system combination: 


- To) 


r, = 7,440 
(T Toa) 


T3” (Ty T2) O/T 
€ 
(T2 — Tg) (T1 — Ts) 


(15) 
Kettle Heat Transfer with Agitation. 


Including a constant rate of heat addi- 
tion, H, due to agitation in (1), the 


new heat balance equation is: 


(16) 


I 
U A\(T;—T) + Ha=V,C, a 


The solution for this equation is: 


” ~ 6/r, UA, T;+ H, 
Laz tet + - L : 
. UA, 


[l—e ] (17) 

For a typical kettle installation us- 

ing a heat dissipation rate of 10 hp 

and a 20°F rise and drop with an 

initial equilibrium temperature of 
600°R: 


Tr = —23.1e—°-? + 623.1 (18) 


Tp= 169e~-°-* + 583.1 (19) 


The effect of agitation upon cooling 
and heating steps is shown in Fig- 
ure 20. Note that different apparent 
time constants, tT, and tp are ob- 
tained. 


If the agitation is of sufficient mag- 
nitude to be considered, it would alter 
the equations (8 and 15) for the 
baffle-well and temperature sensing 
system to: 


UA,T;+H, 


le= UA, 


UAT; + Ha 
+ UA, 
vy = Te 


ie Se ge /%] (20) 


+T, 


UA,T;+H, 
UA, 
UA,T;+H, 
UA, 


Ty To 


Ty)=- 


+ T, 





Figure 18. Symbols used in kettle 
heat transfer equations. 
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Figure 19. Dimensions of thermo- 
well in kettle baffle. 
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Figure 20. 











™37(T; —T2) =f ~ 
E 
(to— te) (4) — Ts 


(21) 


Interpretation of these data and se- 
lection of the best control systems will 
be presented in Part II of this article 
in your April ISA Journal. 








Kettle effective heating area, ft* 
Baffle-well effective heating 
area, ft? 

Temperature bulb effective 
heating area, ft* 

Heat capacity, temperature sens- 
ing bulb, Btu/*F 

Specific heat of liquid 

Heat capacity, baffle-well, 
Btu/°F 

Diameter of capillary, inches 

20 Log M, decibels 

Forward transfer function 

Film thermal resistivity coeffi- 
cient, hr x ft? x °F/Btu 

Feedback transfer function 
Constant rate of heat addition 
due to agitation, Btu/hr 
Temperature system overall 
heat transfer, Btu/hr x ft® x °F 
Baffle-well overall heat transfer 
coefficient, Btu/hr x ft® x °F 
Laplace transform 

Length of capillary, ft 


Wud iu 


ull 





CODE TO SYMBOLS 


= Magnitude ratio; amplitude ra- 
tio—output to input 
Density of liquid, 1b/ft* 
Absolute pressure of nitrogen in 
capillary, psia 
Quantity of heat, Btu 
Reference set point 
Laplace operator 
A variable temperature at any 
time 
Temperature of sensing bulb 
= Capillary absolute temperature 
Kettle temperature due to an 
input drop 
Jacket temperature 
Kettle temperature 
Initial equilibrium temperature 
of entire system 
Kettle temperature due to an 
input rise 
Input temperature step 
Baffle-well temperature 
Kettle overall heat transfer co- 
efficient, Btu/hr x ft? x °F 


Wu ud 


Kettle volume, ft*® 
Terminal volume of bourdon 
tube, in. 

= Damping coefficient defining 
capillary lag—r, 

Kettle temperature change 
Viscosity of nitrogen in capil- 
lary, 16 x sec/ft? 

- Natural angular velocity defin- 
ing capillary lag—r,, radians/ 
sec 
Time constant—time for system 
output to reach 63.2% of an in- 
put step change 
Kettle time constant 
Baffle-well time constant 
- Temperature’ sensing 

time constants 
Kettle time constant—tempera- 
ture drop 
Kettle time constant—tempera- 
ture rise 
Time, hours 


device 
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FOUNDATION FEEDBACK 





A report of “Foundation for Instrumentation Education and Re- 
search” (FIER) activities by its Executive Director, Lloyd Slater. 


Economists, Managers 
Control Engineers... 


They Ponder 

the Implications of 
Feedback Control 
in Business Systems 


SKEPTICISM AND BOREDOM easily could have re- 
placed the concentration and interest in those faces (above, 
right). But the negative effects of intense technical dis- 
cussion never had a chance at this meeting. The reason? 
An unusually lively subject—economic control systems, and 
a stimulating blend of 80 people—economists, business 
managers and control engineers—to talk about it. 

It all took place during one of FIER’s regularly scheduled 
interdisciplinary clinics which bring together specialists 
from various fields with the afficiandos of Instrumentation 
This clinic, called “The Impact of Feedback Control Con- 
cepts on the Study of Economic and Business Systems,” 
was organized by FIER, and cosponsored by the American 
Institute of Industrial Engineers and the Institute of Man- 
agement Sciences. It was held in the New York University 
faculty club, New York, October 28, 1960, and hosted by 
NYU's Schools of Engineering and Business Administra- 
tion. An added bonus was National Science Foundation’s 
grant of $4,000 to FIER to support academic travel to 
the event. 


An Imposing Spectrum 


The most exciting thing about this clinic was its revela- 
tion of widespread control-engineering analysis of eco- 
nomics. Brief reports were heard on actual research proj- 
ects going on in 11 universities, 2 government agencies 
and 6 industrial firms. Some of this work is being done 
by bonafide feedback-control experts who have crossed 
over into economics and management sciences. Other proj- 
ects are by operations research people and thoroughgoing 
economic analyists who are learning to master the tools 
of control engineering. 

A typical project was described by Orto Smith, Professor 
of Control Engineering at the University of California at 
Berkeley. Smith showed how a marketing system was sim- 
ulated on an analog computer to find the maximum profit 
rate in face of competitor changes in policy. Problems: 
difficulry in identifying the right items to be measured, 
and the awkwardness of usual financial terms. 


Others told of feedback studies of government spending 
to stabilize the economy, adapting quality-control data to 
closed-loop systems, use of feedback concepts to assay the 
effect of management policy changes within a company, 
and experimental optimizing studies of a business system 
using a computer. 


Follow-Up Needed 


Clearly, this intensive one-day meeting was just a start 
toward widespread interchange in this new field. It was 
obvious that many of the techniques easily used by control 
engineers are little understood by economists. But it also 
was apparent that engineers tend to oversimplify and even 
ignore variables that are second nature to economists. 

FIER plans two follow-ups on this stimulating clinic: 
l. publication of a proceedings of the event for the many 
people who could not attend; 2. a full-day’s symposium 
on this subject at the ISA Annual Meeting in Los Angeles 
next September. 


Engineer’s Viewpoint: William E. Vannah, Chief 
Editor of Control Engineering magazine, told how 
the gregarious control engineer inevitably studies 
management systems. 
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Figure 1. The electronic heart 
of the ultrasonic inspection de- 
vice includes a_ cathode-ray 
tube, an automatic recording 
and signalling monitor (atop 
the CRO), an ultrasonic search 
unit (bottom), and a recorder. 


Inspecting Pipe Welds 


with Ultrasonics 


by THEODORE MANIS 
and WALTER M. SMITH 

jones & Laughlin Steel Corporation 
Aliquippa, Pennsylvania 


No longer must inspection pose 
a long delay in the production of 
resistance-welded steel pipe. Fast, 
accurate ultrasonic techniques now 
effect successful in-process testing. 


THROUGH endless miles of artery- 
like steel pipelines—in all kinds of 
weather—the oil and gas industries 
transport their vital fuels to remote 
and populated areas. To meet the 
heavy demands of today and the still 
heavier demands of tomorrow. the 
pipe producers have sought and found 
various ways to improve the quality 
and performance of their product. 
Among these are the development of 
lighter-weight, higher-strength, plain 
carbon-steel pipe and the introduction 
of improved inspection techniques. 

When electricweld line pipe is in- 
spected, special emphasis is put on 
the condition of the longitudinal weld 
seam. At the Aliquippa Works of 
Jones & Laughlin Steel Corporation 
the quality of the seam is monitored 
continuously by a nondestructive, ul- 
trasonic test—while the pipe is still in 
production. A sonic frequency signal 
of 2.25 megacycles probes the weld 
seam as the pipe speeds through the 
mill at up to 150 feet per minute 
To permit a better understanding of 
the operation, let's first take a brief 
look at the electric resistance welding 


process itself. 
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Making the Pipe 


The first step in the production of 
pipe is to uncoil the hot-rolled carbon- 
steel strip, which is supplied to the 
mill in coil form. As it passes into 
the mill, the strip is side-trimmed to 
insure parallel sides, accurate width, 
and clean scale-free edges for welding. 
The surface of the strip near each 
edge is cleaned by shot blasting to 
remove scale and foreign matter, 
thereby permitting intimate contact 
between the material and the welding 
electrode. Once the edges have been 
prepared for welding, the strip is cold 
formed (in successive forming stands) 
into a long cylinder having an open 
seam at the top. Now in close prox- 
imity to each other, the edges of the 
strip pass under a large circular elec- 
trode to be welded. The electrode con- 
sists of two insulated discs, which 
make contact along the seam and con- 
duct the electric current into the 
formed cylinder. Resistance to passage 
of high electric current across the 
seam heats the material to a forging 
temperature. Located below the elec- 
trode, two pressure rolls force the 
heated edges together, thus effecting 
a weld. Excess metal, extruded during 
the welding process, is removed by 
trimming. It is after this flash-trim- 
ming operation, about 50 feet down- 
stream from the welder, that the con- 
tinuous ultrasonic inspection is ac- 
complished. After inspection the 
welded pipe is sized, cut to length, 
and rotary-straightened. 


Electronic Equipment 


The ultrasonic test equipment is 


shown in Figure 1. The basic unit 
consists of a cathode-ray tube for ob 
serving the magnitude and quantity 
of ultrasonic reflections, as well as 
controls for setting pulse and sweep 
length, sensitivity, frequency, and pulse 
tuning. Atop the basic unit is an auto- 
matic recording and signalling moni- 
tor, which permits the alignment of 
a gated trace for monitoring condi 
tions that occur in specified areas, 
such as the weld seam. In addition 
it permits setting an electronic “ac- 
ceptance or alarm limit,” above which 
an alarm circuit is triggered auto- 
matically to mark a defective area in 
the material. In the foreground is 
shown the search unit, which employs 
a quartz crystal to convert electrical 
pulses from the basic instrument into 
high-frequency sound. Adjacent to it 
is an oscillographic recorder for pro 
viding a permanent record of inspec- 
tion data 


Test Installation 


A more general view of the entire 
installation (Figure 2) shows the ul- 
trasonic equipment and related me- 
chanical apparatus. At the lower left 
is a hydraulic pump assembly, which 
furnishes power for operating two 
hydraulic cylinders. The upright as- 
sembly at the right supports a short- 
stroke hydraulic cylinder and a search- 
unit head. The short length of pipe. 
against search head is 
shown, is the “standard” used for 
instrument calibration. The pipe in 
process is behind the “standard” pipe. 

The upright structure enables the 


which the 





Figure 2. A general view of the test installation shows the upright 
assembly in its retracted position. Note the mill coolant flowing 
from the inspecting-head assembly. “Standard” pipe is about to be 
brought into position. In-process pipe can be seen behind the standard. 


operator to position the short-stroke 


cylinder and inspecting head assembly 
at the proper vertical height; it also 
moves horizontally to bring the search 
head into close proximity with either 
the standard or the pipe in process 


A unique feature is the design 
of the inspecting-head assembly con- 
taining the ultrasonic search unit. It 
permits the head to move in three 
directions, so that contact with the 
pipe can be maintained regardless of 
lateral and/or vertical motions of the 
pipe. Although the total movement 
in any direction is small because the 
pipe is held in mill rolls, even such 
tiny motion usually is sufficient to 
pose a major problem to most ultra- 
sonic contact methods of inspection 
The big problem—inability to main- 


tain positive contact and precise po 
sition with the product under in- 
— has been licked by +h: 


installation. 


spec tion 


Figure 3 presents a front view of 
the inspecting-head assembly. Seen 
ghostlike through the lucite window 
is the outline of the ultrasonic search 
unit with the contained quartz crystal 
This window, or lucite shoe as it is 
called generally, serves to contain the 
search unit within the head assembly 
and protect it during testing. The 
holes in the lucite are for screw 
mounting and for supplying the mill 
coolant, a soluble oil and water, which 
serves as the couplant. Although it is 
not clearly shown, the shoe face does 
have a contour that conforms to the 
size of the pipe being inspected. This 


Figure 3. A close-up front view 
of the inspecting-head assem- 
by. Note the four ports for 
flow of coolant and the four 
large “buttons” for adjusting 
the clearance between testing 
unit and pipe. 


contoured shape, by providing a sur 
face compatible with the O.D. of the 
pipe, aids in maintaining an even 
layer of couplant between the lucite 
shoe and pipe, prevents water turbu 
lence problems, and thereby maintains 
a more uniform sensitivity 


The four buttons (large projections 
on the face of the head assembly con 
tact the pipe during testing and, by 
proper adjustment, serve to maintain 
a consistent clearance between pipe 
and shoe. This spacing is all-important 
to the effectiveness of the contact 
method of inspection. It was learned 
that thin films of couplant, used dur 
ing the contact method of inspection 
break down by the combined action 
of pressure and internal shear. Under 
certain conditions, it is believed, bub 


Figure 4. Recorded trace of the indications representative of the O.D. and 1.D. V-notches in the calibration standard. 


LD. NOTCH; 








“¥ 


i 


i 





4 


















































March 1961. Vol. 8, No. 3 





bles (or cavitation) are produced in 
the couplant, causing either a com- 
plete or partial loss of inspection 
sensitivity. To minimize this problem, 
a 0.010”-thick film of couplant is 
maintained by adjustment of the four 
buttons. This adjustment also is a 
means of calibration. 


Calibration Standard 


The standard used for instrument 
calibration is a short section of pipe 
having the same diameter and wall 
thickness as the pipe being produced 
and inspected. Artificial defects in 
the form of V-shaped notches are 
machined on the O.D. and I.D. sur- 
faces of the standard—the O.D. notch 
at one end, and the I.D. notch, in line 
with it, at the other end. With the 
standard in position for instrument 
calibration, the V-notches are at the 
uppermost point, as is the weld seam 
of the pipe in process. 


The location and position of the 
standard with respect to the pipe in 
process is important. In this design 
the standard is fixed along the same 
horizontal plane as the pipe in proc- 
ess and is parallel to it; the standard 
can be moved conveniently out of the 
way during normal operation. 


The standard sample is mounted on 


a supporting cradle, which slides so 
as to place the standard in front of 
the inspecting head for instrument 
calibration. By this arrangement, con- 
tact is made with the standard at a 
circumferential position exactly dupli- 
cating the position of the head as- 
sembly on the pipe during regular 
inspection. A 16”-stroke hydraulic 
cylinder horizontally positions the up- 
right. 


Calibration Procedure 


To establish contact with the stand- 
ard, the upright is moved away from 


Figure 5. The inspection-head as- 
sembly by-passes the calibrating 
standard to make contact with 
the pipe in process. 


the pipe in process by the 16”-stroke 
cylinder. Then the standard is moved 
so that one of the V-notches is posi- 
tioned in front of tne inspecting-head 
assembly. By further action of the two 
cylinders the head assembly is moved 
into contact with the standard. At this 
time the water gap is gaged for prop- 
er spacing with shim-stock material 
After the magnitude of the indication 
resulting from the V-notch is observed 
on the cathode-ray tube, the upright 
is backed away, and the other V-notch 
is moved into position in front of 
the inspecting head. Any difference in 
magnitude evident upon a comparison 
of the two V-notch indications is elim- 
inated by a single or combination 
adjustment of the four buttons, the 
search unit, the vertical position of 
the upright, or the pivot adjustment 

The magnitudes of the ultrasonic 
indications are adjusted to be equal 
as shown in the recorded traces of 
Figure 4. The left half of the trace 


Figure 6. Trace in- 
dicates presence of 
a defect caused by 
a high inside flash 
condition. Arrow 
locates the point 
where defect first 
became apparent. 





shows the magnitude of the ultrasonic 
indications from the O.D. notch; the 
right half shows those from the I.D 
notch. Note the uniformity of height 
When the indications from the O.D 
and I. D. notches are of equal mag- 
nitude, the imspection sensitivity in 
that area is uniform from the outside 
to the inside surface of the pipe. If 
there is a difference in the two magni- 
tudes, inspection of a weld seam is 
never begun. 


Testing Pipe In Process 


On completion of the calibration 
procedure the standard is moved from 
in front of the inspecting head. The 
short-stroke cylinder is set for auto- 
matic operation, and the upright is 
moved into inspection position (Fig- 
ure 5). 

The short-stroke cylinder extends 
the inspecting head to contact the pipe 
and retracts it as the front or back 
end of the pipe passes. For mill rea- 
sons the open seam is not welded 
together at the extreme ends. The 
unwelded portions therefore are of 
somewhat larger diameter, which 
could cause damage to the head as- 
sembly if it were not withdrawn as 


the ends passed. A 3-way wired circuit, 
employing switches located before and 
after the inspection unit and in the 
path of the approaching pipe, controls 
the position of the inspecting head. 


Examples 


To demonstrate the results attained 
by the application of ultrasonics to 
the inspection of weld seams, the 
following photographs have been pre- 
pared. 

Figure 6 shows the recorded trace 
of the ultrasonic indications that re- 
sulted from testing a pipe in which 
a high inside flash condition had oc- 
curred. Earlier it was indicated that 
some metal is extruded during weld- 
ing and that this excess metal is re- 
moved by trimming. In the figure the 
arrow locates the first rejectable-defect 
indication and the point at which the 
inside flash-trimming tool had broken. 
The steady increase in the magnitude 
of the indications shows that the con- 
dition continued as produced. Figure 
7 shows the physical condition from 
which the trace evolved. 

Another defective condition de- 
tected by the ultrasonic unit is indi- 
cated by the two peaks rising sharply 
above a relatively quiet background 
(Figure 8). Such pronounced defect 


Figure 7. View of 
pipe cross-section 
shows the defect 
that resulted in the 
trace of Figure 6. 


Figure 8. Two peaks in the recorded trace rep- 
resent abrupt changes in pipe wall thickness. 


Figure 9. 
Peaks in the 
trace of Fig- 

ure 8 were 
caused by 
thinning of 
the pipe wall 
as shown. 


indications are interpreted as abrupt 
physical changes in section. Figure 9 
shows the two impressions that caused 
the thinning of the pipe wall on each 
side of the weld. This condition can 
be attributed to the action of the 
mandre] bar supporting the inside 
flash-trim tool. 

On several occasions repetitive indi- 
cations have been observed. In many 
instances these can be traced to a 
recurring mill condition. An investi- 
gation of one trace indicated a con- 
dition of high inside flash occurring 
every 14 inches. When these facts 
were made known to the welding 
foreman, he was able to correct the 
trouble immediately by changing a 
small roll on the mandrel bar, the 
circumference of which was approxi- 


mately 14 inches. The ability to detect 
the occurrence of such conditions 
shortly after the pipe is welded is 
one good reason for installing the 
tester as close as possible to the 


welder. 


Many other weld deficiencies are 
detectable with this ultrasonic equip- 
ment. Among these are cracks, 
stitched welds, open welds, offset 
welds, and electrode burns 


This equipment currently is used 
full time, passing judgment on each 
length of pipe—either accepting or 
rejecting it on a go/no-go basis. 


This article is based on a paper pre- 
sented at the 1960 Iron & Steel Conference 
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Leader—Electrical /Electronic 
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Wilmington, Massachusetts 


THE RECENT AIA Industry Cali- 
bration Survey left no doubt that many 
areas of measurement badly need im- 
provement'. However, this whole prob- 
lem has as yet been probed only super- 
ficially, and much information gather- 
ing and analysis remains to be done. 
Mer within this article will be terms 
like “traceability,” “verification,” “value 
analysis’ and “work simplification,” 
and questions which will force 
the instrument user to re-examine his 
own position in this problem. That is 
the puropse of this article: for #f 


*Member of ISA, Boston Section 


Superior numbers refer to similarly 
numbered references at the end of this 
article 


measurements are to be improt ed, it is 
the instrument used who must initiate 
action. 


What Is Needed? 


The upper boxes of Table | list the 
broad areas where measurement im- 
provement is needed at the test facility, 
which can vary from a_ production 
floor to a missile test site. (Calibration 
laboratory needs are placed second be 
cause, were there not need at the test 
facility, meed at the laboratory level 
would diminish.) Note that cost reduc 
tion is rated a major need, for better 
verification requires many costly pro 
cedures like thorough calibration and 
records, proper applications, and data 
analysis. And in our competitive econ 
omy, such improvements will not be 
bought if the cost is too high, but 
only if value analysis shows that the 
cost of better measurements will bring 
proportionate increases in product 
quality. 


Table II groups the factors that 
affect measurement accuracy at the test 
facility. The two factors that have 
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direct etfect — test instrument capa- 
bility and user ability — will be dis- 
cussed separately 


1. Instrument Capability. Test instru- 
ment accuracy depends first of all on 
manufacturer design and quality 
Equally important is periodic calibra- 
tion, including adjustments to keep the 
instrument within its stated accuracy 
capability. “Calibration,” as used here 
also includes maintenance to a basic 
instrument such as a manometer. No 
test instrument can be accurate without 
some kind of calibration at time per- 
iods determined by its stability. No 
manufacturer's statement of accuracy 
can be applied without recalibration 
beyond a definite time period — sel 
dom over one year and sometimes only 
30 days, depending on the type of 
instrument. Even when new, test in 
strument accuracy greatly depends on 
calibration. 


The calibration laboratory is re- 
sponsible for periodic instrument test 
ing to assure they meet their stated 
specifications. To do this, the calibra 
tion laboratory must be able to prove, 
through comparison with standards cer 
tified by the National Bureau of 
Standards, that its own working and 
reference standards are more accurate 
than the instruments being tested. The 
laboratory also must prove that it has 


Table I: The four broad areas 
where test facility measurements 
need improvement. 





Table Il: Factors influencing test 
facility measurement accuracy. 


the ability to make accurate measure 
ments through cross checks. 

NBS has the ability to certify stand 
ards by comparing their primary stand 
ards against the four international 
prototype standards of length, mass, 
time and temperature. All other stand 
ards and measurements are based on 
these. 


2. User Ability. The instrument uses 
must be able to utilize and operate 
the instrument properly and o apply 
error analysis to the data in relation 
to the specifications. While this sounds 
easy, it can be extremely difficult and 
time-consuming. Even the specifica 
tions for an ordinary 3% multimeter 
can be difficult to interpret in terms 
of maximum expected error. To result 
in optimum confidence, complex meas- 
uring systems which evaluate critical 
performance must be operated and an- 
alyzed by trained measurements people. 


How to Improve Test Area 
Measurements 


Improvements in the 
facility” 


Calibratior 
blocks 
(Table II) bring the largest returns 
on user investment if there is proper 
calibration. Better instruments and 
better-trained testers improve accur- 
acy to a point limited by the capabil 
ities of all the blocks above the “test 
instrument” block. The user is respon- 
sible also for “calibration” which could 
be “in-house” or by an external com 
mercial laboratory. 
After the user has 
maximum accuracy available by getting 
the best out of his instruments, trained 
personnel, and calibration services, he 
must turn to the instrument manufac 
turer and to the National Bureau of 
Standards for new developments. His 
needs must be made known to these 
two groups and sufficiently justified 
so that NBS can, in turn, justify a 
request for funds from Congress to 
add or extend service, and the instru 
ment manufacturer can justify devel- 


closest to the “test 


achieved the 


opment costs with expected sales. 


Research Lead Time. But there is a 
limit co the improvement in accuracy 
that more money will bring. Improve- 
ments in primary and prototype stand 
ards can be compared to missiles. They 
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must be worked on before they are 
needed if they are to be available in 
time to meet the need. NBS officials 
report that a 10-year lag in some areas 
of standards would be reduced only to 
an 8-year lag with twice the dollar 
investment! The same lag is found in 
creating a calibration facility. A major 
calibration facility takes at least two 
years to properly set up and staff for 
full operation, and no _ additional 
money will accelerate this very much* 


Metrology Education. In relation to 
the needs, education and training fa- 
cilities for measurements personnel are 
inadequate. Most colleges have dropped 
measurements courses (if they had 
them at all.) However, George Wash- 
ington University now offers measure- 
ments courses toward a degree (p 
67, ISAJ, 2/61). Some companies 
provide excellent training through ap- 
prenticeship in their calibration labo- 
ratory, or by in-company courses taught 
by calibration laboratory personnel 
Many instrument manufacturers offer 


maintenance courses, but few offer 


courses in application and theory 
Table III 
affect range ex 
instrument must 


Range Extension outlines 
the conditions that 
tensions. First the 
cover the range needed, and secondly, 
calibration facilities must be available 
An interim solution that can be ap 
plied when traceable calibration is 
not available has been suggested by 
M. Harvey Lance, NBS Boulder, Colo 
rado*. This 
tion of standards among the users and 
NBS to enable correlation when meas 
different test 


involves a mutual selec 


urements are made at 
sites. Range extension also requires 
time as well as money — lead time 
provided through nation-wide infor 
mation surveys. 


Ic is the instrument maker who must 
finance the research ard development 
of improved instruments with extended 
ranges. True, he can use some NBS 
and research laboratories developments 
but still he bear 
cost of the desigaing for production 
He can justify such expenditures only 


must most of the 


through projected sales which again 











Table Ill: Con- 
ditions affecting 
the extension of 
test-facility 




















measurement 
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requires feedback from the user. Note 
how this feedback of information from 
the user seems to be the starting point 
for all the needs outlined in this 


article 


Reliability. The reliability problem 
(Table IV) closely parallels the ac- 
curacy problem, and yet is different. 
Measurement reliability depends most- 
ly on making the proper measurement 
for the results expected. A very ac- 
curate resistance measurement might 
be made at a test site; but if resistance 
is not a good criterion for evaluating 
the area of interest, unreliability re- 
sults. The emphasis is then on the 
ability of the user. 


Reliability also concerns the ability 
of the measuring system to operate 
properly all during the period of test. 
The manufacturer contributes here 
through proper design, adequate life 
test, quality control, and good appli- 
cation and preventive maintenance in- 
formation. Here again feedback is im- 
portant. When the user tries to bring 
an instrument designed for laboratory 
use into other environments, unreliabil- 
ity usually User needs for 
rugged instruments must be relayed 
back to the manufacturer. 


results. 


Measurement Costs. Instrument users 
should look hard at Table V. Lower 
measurement costs will release funds 
and time for improvements in the 
other areas. First, the user must knou 
what his measurement costs really are. 
Test instrument purchase cost usually 
is a minor item when annual costs are 
obtained. Don’t underestimate main- 
tenance, calibration and labor costs. 
Often in trying to reduce measurement 
costs, calibration is arbitrarily reduced 
or eliminated. Calibration is basic to 
measurements: without sufficient cali- 
bration, investments in improved 
equipment bring little return. 
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To lower your calibration, repair, 
and maintenance costs, approach the 
problem technically as well as adminis- 
tratively. Multiple designs of the same 
basic instrument multiply repair and 
calibration costs. Spare parts are ex- 
pensive to stock, but down-time due to 
not stocking them can be even more 
expensive. Calibration costs for some 
instruments can be reduced consider- 
ably by doing several of the same type 
at one time. Preprinted data sheets 
become effective and semi-automated 
techniques become practical. To limit 
the number of types of instruments 
purchased, measurements experts must 
evaluate their application and suitabil- 
ity. Eventually, your accumulated in- 
formation on reliable instruments of 
known maintenance and calibration 
costs will guide your new purchases, 
and limit multiple types of the same 
instrument. 


WHO WILL TAKE ACTION? 
The Instrument User 


The user must initiate action in all 
four areas of need. For improved ac- 
curacy, he must have the proper in- 
struments and have access to a cali- 
bration facility of required capability 
which has traceability to NBS. All 
instruments must be periodically cali- 
brated with sufficient records and con- 
trol. When his requirements exceed 
those now available, he must relay his 
needs to NBS and the manufacturers 
with sufficient justification. 


For improved reliability, the user 
must evaluate instruments and systems 
to avoid improperly designed and in- 
sufficiently tested types. He must un- 
derstand and apply the maker's specifi- 
cations and limitations of use. At 
proper intervals he must do preventive 
maintenance and calibration. And im- 


Table IV: Influences bearing on 
the reliability of test faeility 
measurements. 


proved reliability largely depends on 
the proper training and education of 
the user's measurements personnel. 


To obtain extended ranges, the user 
must make his needs known to the 
manufacturer and NBS. Any instru- 
ment development or design work the 
user does must be minimized by prop- 
er communications, for possible du- 
plication of effort can be very costly. 


Measurement cost reductions must 
be undertaken by most users. Precision 
measurements are becoming necessary 
in areas where few were needed previ- 
ously. Traceability is becoming a re- 
quirement for more and more contract 
work. It is not uncommon for a com- 
pany to have 10,000 instruments that 
require calibration and record keeping 
where only a few hundred were peri- 
odically checked a few years ago. Work 
simplification can be applied to in- 
strument records, calibration and main- 
tenance if the user is willing to invest 
in time and money-saving procedures. 
But to make such savings at the ex 
pense of accuracy and reliability can 
be much more expensive in the long 
run. A single major failure or repeat 
run could cost more than weeks of 
measurement. Don’t try to reduce 
costs without the advice of measure 
ments experts. 


The Instrument Manufacturer 


Accurate instruments are not made 
by accident! The reliable instrument 
maker is the unsung hero of the meas- 
urements business whose achievements 
seldom are recognized. However, while 
demand for instruments recently has 
increased tremendously, so has compe 
tition. The result: a trend towards 
unreliability due to mass production 
ambiguous specifications, and insuffi. 
cient time to perfect designs. The user, 
who chooses his instrument on price 
alone, ignoring quality, reliability, 
and maintenance and calibration costs, 
is partly responsible. User discrimina- 
tion will force all manufacturers into 
quality control and realistic specifica- 
tions. Many old, reliable instrument 
makers will welcome a reversal of this 
trend for they have never wanted to 





Table V: These are the factors 
you must control to lower your 
cost of measurement. 


compete on price alone against un- 
reliable and ambiguous specifications. 


I will cite two examples of this 
trend: 1. An electronic manufacturer, 
forced to admit that his equipment 
generally could not meet its advertised 
specifications, said: “My competitors 
stated this accuracy, and their equip- 
ment is no better than mine. I'd go 
out of business if I were realistic.” 


2. A meter manufacturer, (not now a 
leader in the field) stated, “We wrote 
the specifications that way so the 
customer couldn't reject it as being 
out of spec. You are the first to ques- 
tion us on it!” 

To improve measurements, instru- 
ment makers must issue realistic spe- 
cifications that are understandable to 
the user. They must apply quality con- 
trol and life testing so that 99.9% of 
their instruments meet specifications. 
To reduce costs and increase reliability, 
they must supply instructions for use, 
preventive maintenance and repair, 
and help the user to keep the in- 
strument within the accuracy capabil- 
ities by suggesting calibration proced- 
ures and periods. To further reduce 
maintenance costs and increase reli- 
ability, they must design instruments 
with calibration in mind, and make 
adjustments and test points accessible 
and plainly marked. 

When no working standards are 
available for an instrument, its manu- 
facturer must supply one or show the 
user how to get one. The many manu- 
facturers who do comply with these 
suggestions are to be commended: the 
user will improve measurement condi- 
tions when he avoids those who do not. 


The National Bureau 
of Standards 


The Bureau has done a remarkable 
job with their limited funds and fa- 
cilities. They have established many 
excellent primary standards and as- 
sembled the world’s greatest experts. 
From these men and facilities will 
come the improved standards and 
services needed throughout our nation. 
But before advances can be made, the 
Bureau must know what is needed with 
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enough lead time to do something 
about it. Congress must supply funds 
for continually improved research and 
development as well as certification 
service. NBS should not be required to 
do testing that can be done by other 
laboratories. If break-throughs are to 
come when they are needed, time 
must be available for pure reesarch. 


National Societies 


ISA, IRE, AIEE and other societies 
together must provide this informa- 
tion-gathering and disseminatiing serv- 
ice, make surveys to determine the 
nation’s needs, evaluate this informa- 
tion and relay it to NBS and the in- 
strument makers. Measurements people 


must decide on and publish minimum , 


requirements and standard practices 
for calibration and traceability, so all 
can comply. Duplication of effort in 
creating calibration and measurement 
procedures can be reduced by cross 
communication between calibration 
laboratories. Progress is being made 
toward an association of calibration 
laboratories. Round-robin exchange of 
transfer standards can greatly increase 
confidence in calibration techniques 
and procedures. 


National societies must play a major 
role in improving standards and meas- 
urements if progress is to be made. 


National societies also must provide 
educational information for their mem- 
bers; many have begun this through 
seminars and lectures. Societies m. st 
show the needs in measurement areas 
so that educators can know the de- 
mand and provide service. Societies 
also can provide training material for 
in-plant courses or local symposia. 


Better measurements require the 


cooperative efforts of many groups 


The user must initiate action by 
improving his own facilities and abil- 
ities. When his efforts reach the state 
of the art, he must inform the instru- 
ment makers and NBS of his needs 
through society participation. He must 
evaluate instruments not only on pur- 
chase price, but on long-term main- 
tenance and calibration costs 


The instrument manufacturer must 
cooperate with the societies’ efforts to 
gather and disseminate information, 
and to formulate uniform, realistic spe- 
cifications and the conditions required 
to meet them. Manufacturers must 
provide maintenance and calibration 
information, and the quality control 
needed for the highest confidence 
level. 

The National Bureau of Standards 
must continue to expand its cerifica- 
tion service and continue research and 
development to increase measurements 
accuracy. We all look to the Bureau 
for guidance and instruction in meas- 
urements science. We all can return 
their service by advising them of 
our needs and supporting increased 
facilities and funds for NBS. 
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Applying the Strain-Gage 
Torque Transducer 


by H. E. Lockery* 
Manager of Engineering 
Baldwin-Lima-Hamilton Corporation 


Waltham, Massachusetts 


In measuring torque, many ad- 
vantages can be realized simply by 
applying strain-gage torque trans- 
ducers. What are these units and 
what can they do? How, and under 
what circumstances, are they better? 
These topics and others are discussed 
completely by author Lockery in this 
“high interest’ article. 


According to the dictionary, torque 
is “a force or combination of forces 
that produces or tends to produce a 
twisting or rotating motion.” This 
property, Common to any rotating ma 
chine, must be measured precisely in 


*Mempber of ISA, Boston Section 


some applications, such as in control- 
ling power, in totalizing transmitted 
energy, and in calibrating torque de- 
vices. How then might torque be 
measured? 

The answer is simple: it can be 
(and is) measured in a wide variety 
of ways. Some systems employ optical 
and frequency-sensitive techniques, 
whereas others are based on variations 
in reluctance, capacitance, or surface 
stress. The discussion here, however, 
will be limited to just one type—the 
SR-4 strain-gage torque transducer. 


Strain-Gage Torque Transducer 


In one of its embodiments, the SR-4 
strain-gage torque transducer uses a 
cylindrical sensing shaft, the principal 
strains of which are sensed by the 
well known bonded resistance wire 
strain gage. Figure 1 illustrates the 
position of the strain gages on the 
shaft and in a bridge circuit. The 
gages, subject to torque-induced strains 


of the same polarity, are connected in 


opposite arms of the bridge; that is, 


A-C and B-D. If a tensile strain is 








Figure 1. The 
strain-gage 
torque trans- 
ducer, shown in 
its physical 
arrangement 
and in its 
electrical 
connection. 
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induced in gage A, a compressive 
strain is induced in gage B. As a re- 
sult, the resistance of gage A increases, 
as that of gage B decreases. Because 
point E decreases in potential with 
respect to G while point F increases, 
a potential directly proportional to 
the applied torque results between E 
and F. Reversing the applied torque 
changes the polarity of the output 

It is interesting to note that the 
configuration illustrated eliminates 
from the measurement the effect of 
thrust forces and bending moments. 
If a thrust force is applied along the 
longitudinal axis of the shaft, all four 
gages “see” the same amount of strain, 
and not net output voltage appears 
berween E and F. If a bending moment 
is applied about the vertical axis h-i, 
gages A and B sense strains that are 
equal but opposite to those sensed 
by gages C and D. Again, no output 
voltage results. Similarly, a bending 
moment applied about axis j-k results 
in zero net strain on the gages. Because 
no bridge unbalance occurs, no output 


signal results. 


It should be evident now that this 
configuration completely eliminates all 
the unwanted effects of thrust forces 
and bending moments. Should it be 
desired to measure thrust, however, 
another bridge (especially arranged for 
this purpose) can be added. 

The effects of temperature on ‘zero’ 
or bridge balance also are eliminated 
by this bridge arrangement, because 
all gages change resistance at the same 
rate, with no unbalanced potential 
appearing. The “span” of the torque 
transducer, because it is dependent on 
the sensing-material’s temperature co- 
efficient of elasticity, is altered by 
temperature changes; however, these 





changes can be compensated for ac- 
curately by the use of a temperature- 
sensitive resistor placed in series with 
the bridge and the source of supply. 
When the modulus of elasticity of 
the material decrease ) increasing 
temperature, the volta. cross the 
bridge terminals is reduced 
spondingly, as a result of the positive 
temperature coefficient of resistance 
exhibited by the compensating re- 
Both zero compen 
sation are maintained within 

0.25% of room temperature value 


corre- 


and 


Sistor span 


well 


over a range of 100°F. 

The excitation and signal voltages 
are accommodated through brush/slip- 
ring assemblies just as in so many 
other rotational, dynamic torque-meas- 
uring devices. In this arrangement, the 
closed bridge virtually eliminates the 
effects of contact resistance. Proper 
choice of materials has minimized slip- 
ring noise to less than 20 microvolts 
peak, or roughly 0.1% of full scale 
under typical operating conditions. 

The bonded strain gage has achieved 
its greatest popularity in the stress 
inalysis field wherein the gages are 
bonded with ordinary Duco cement at 
room temperatures. For this applica- 
tion, quite adequate accuracies of 1% 
to 3° are obtained. Unfortunately, 
many engineers erroneously view 
bonded strain-gage transducers as lim- 
ited by this accuracy. In actual fact, 
however, the units are capable of 0.1% 
static accuracy and +0.025% terminal 
linearity. Such performance has been 
achieved through the development of 
refined techniques for bonding the 
gages with phenolic resins at elevated 


tempe ratures 


Squirrel-Cage Version 


Another form of this transducer is 
the “squirrel-cage” shown in Figure 2. 
Here, the transmitted torsion is con- 
verted into “bending” in four beams, 
which are “fixed” at The 
principal advantage of this arrange- 
ment is its ability to sense small values 
of torque, while maintaining substan- 
tial flexural rigidity and a high natural 


each end. 


frequency 


Integral and Nonintegral Types 


Standard strain-gage torque trans- 
ducers are provided in integral and 
nonintegral types of assemblies (Fig- 
ures 3 and 4) 

The integral unit has its shaft sus- 
pended on integral ball bearings; it 





Figure 2. Squirrel- 
cage torque transducer 
with its typical elec- 
trical configuration. 





SECTION A-A 





also includes within itself the brush 
assembly and a means for removing 
the brushes from the slip rings when 
measurements are not being taken. 
The nonintegral unit is constructed 
(1) the shaft with strain 
(2) the 


in two parts 
gages and slip rings, and 
brush assembly, designed for mount 


ing on a pedestal, machine base, o1 
other rigid mounting. This configu 
ration permits several shafts of dift 
erent capacities to be used with one 
brush assembly. Higher temperatures 
and shaft speeds can be accommodated 
because of the absence of temperature 


limiting ball bearings 
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Figure 3. Integral torque transducer 
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Figure 4. Nonintegral torque transducer. 
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Figure 5. Block 


hybrid torque-measuring system. 
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General Capabilities 


Available in standard ranges of 
0-100 to 0-30,000 in-lb, these trans- 
ducers have been supplied with capaci- 
ties as low as 0.6 in-lb and as high 
as 4,800,000 in-lb. Nominal dynamic 
calibration accuracy is 0.25% of full 
scale. With a bridge or source resist- 
ance of 350 ohms, the open-circuit 
output is 1.5 millivolt/volt, or 30 
millivolts at an excitation of 20 volts. 
Operating temperatures may be as 
high as 150°F for integral transducers 
or 250°F for nonintegral types. Top 
operating speed for the integral units 
is 7000 rpm; for the nonintegral units 
it is 12,000 rpm. By special design, 
the operating speed can be extended 
to 30,000 rpm. Shaft speed for the 
integral units is limited primarily by 
the permissible bearing speeds, where- 
as for the nonintegral units, it is lim- 
ited by the peripheral velocity of the 
slip ring and the shaft runout. 


Even though the strain gages are 


oriented and connected so that the 
response to bending is negligible, it is 
necessary to minimize bending stresses 
to insure adequate fatigue life. Flexible 
couplings therefore should be used 
except where very close shaft align- 
ment is certain. For high-speed oper- 
ation, these couplings should be bal- 
anced dynamically. 


Application Considerations 


Most of the electrical torque-meas- 
uring devices require a-c excitation, 
with several requiring frequencies 
above several thousand cycles per sec- 
ond. But the strain-gage torque trans- 
ducer offers a selection between a-c 
or d-c excitation. 

To achieve maximum system ac- 
curacy commensurate with the accu- 
racies of the transducers, high-accuracy 
recording and indicating instruments 
are used. And whether the devices 
are of the direct amplification or car- 
rier type, a-c or d-c in operation, each 
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ing, utilizing hollow shafts A and 
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system has its advantages and disad- 
vantages. Some of the more challeng- 
ing problems are discussed below. 


Torque Pulsations. In measuring 
torque, one of the most serious system 
problems is that of pulsations caused 
by the unit whose torque is being 
measured. In a-c systems, torque pulsa- 
tions modulate the carrier frequency. 
They normally are too fast for the 
instrumentation to follow and, unless 
adequately filtered, tend to saturate 
the instrumentation and “swamp out” 
the actual signal. Systems using carrier 
frequencies of 1000 cps and over are 
less susceptible to these disturbances 
than 60-cps systems, because more- 
adequate filtering can be effected. 
When pulsations are too severe, d-c 
systems should be used. 


Noise voltages. Also affecting the sys- 
tem are the noise voltages, or “pick- 
up,” caused by surrounding magnetic 
fields. Because most of these voltages 
are of 60-cps origin, the carrier fre- 
quencies usually are made high to 
permit greater filtering of these in- 
duced voltages. A d-c system, of course, 
eliminates much of this difficulty, but 
it does introduce some problems of its 
own. There are d-c noise voltages 
caused by thermal junctions existing 
between any two dissimilar metals. 
The junctions in reality are thermo- 
couples, which produce small d-c volt- 
ages proportional to the difference in 
temperature between each junction. By 
using similar metals in the signal cir- 
cuit, strain-gage torque transducers 
virtually eliminate this thermocouple 
effect. 

A d-c noise voltage is caused also 
by slip-ring rotation in a very intense, 
nonuniform magnetic field. Theoreti- 
cally, if the magnetic field is uniform, 
the d-c voltages generated within the 
slip rings will cancel each other. But 
in practice the nonuniformity of the 
field results in a small net d-c voltage 
being generated. This effect, occurring 
only in extreme cases, can be mini- 
mized by reduction of the slip-ring 
radial thickness, by magnetic shielding, 
or by the use of special hybrid systems. 


The hybrid system is one that com- 
bines the advantages of the a-c sys- 
tem and the d-c system. It uses a high- 
frequency a-c input to eliminate d-c 
effects. Subsequently, the signal is con- 
verted to direct current for filtering 
of torque pulsations and a-c induced 
voltages. Finally, as shown in Figure 5, 
the signal is converted back to 60-cps 





alternating current for automatic null 
balancing of the complete system. 


Typical Applications 


When shaft horsepower is measured 
with slip-ring devices at high shaft 
speeds and high torque levels, the 
peripheral velocity of the slip-ring 
surface presents a problem beyond a 
velocity of 7500 feet per minute. Be- 
cause high torque requires a large 
diameter shaft with a resultant high 
peripheral velocity, an “outboard” 
brush housing may be used. Figure 6 
illustrates a system that handles 5000 
horsepower at speeds varying from 
3000 to 15,000 rpm for measuring 
the transmitted torque to and from a 
gas turbine. Through a gear reducer, 
the turbine is driven or loaded by a 
d-c motor acting as either a motor 
or an absorption dynamometer. The 
torque shaft is coupled between the 
turbine and reducer shafts by means 
of dynamically balanced gear-type 
couplings. Shafts A and B are hollow, 
and the leads from the strain-gage 
bridge or other sensing means are led 
through the hollow shafts to the slip 
rings of the “outboard” housing. But 
now, because shaft B carries no torque, 
it can be made quite small in diameter, 
permitting the use of a smaller diam- 
eter slip ring. Slip-ring surface velocity 
then is maintained below the allow- 
able 7500 fpm maximum velocity. 

In another application, a torque 
converter was driven through a strain- 
gage torque transducer by a 1000-hp 
squirrel-cage induction motor. Loading 
the torque converter was an eddy- 
current absorption dynamometer, 
mounted on a 14-ft base cradle with 
a strain-gage-type load cell measuring 
reaction torque. Naturally, the mag- 
netic field in the vicinity of the torque 
transducer was high (several hundred 
gausses). Because of this magnetic field 
and the attendant torque pulsation 
problems, it was necessary to use the 
hybrid system. In this technique, X-Y 
recorders automatically plotted input 
torque vs. speed and output torque vs. 
speed. The speed signals were obtained 
from tachometers, coupled to the ap- 
propriate shafts. 

Figure illustrates a situation in 
which extremely severe vibration, lim- 
ited space, high engine speeds, and 
a requirement for ease of assem- 
bly and disassembly from the en- 
gine under test resulted in the use 
of a static squirrel-cage pickup 
mounted integrally with a water-brake- 
type engine load. Whereas the engine 
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Figure 7. Compact torque trans- 
brake combination 
saves money and space compared 
to an electrical dynamometer. 








runs at speeds of 24,000 rpm and 
develops approximately 1000 hp, the 
transducer remains stationary, sensing 
the reaction torque of the water brake. 
The squirrel-cage design was chosen 
by virtue of its high flexural rigidity 
and high natural frequency of vibra- 
tion. If total cost and space require- 
ments are considered, this water brake- 
torque transducer combination offers 
a considerable advantage over the dy- 
namometer. 

Perhaps the most natural application 
of the torque transducer is in the 
measurement of transmitted horse- 
power and totalization of transmitted 
energy. As an example, consider a 
natural-gas internal combustion en- 
gine supplying mechanical power to 
a deep-well irrigation pump. For bill- 
ing purposes, it is necessary to make 
an accurate measurement of the en- 
ergy delivered to the pump. Numerous 
installations must run unattended for 
several months, supplying their own 
power under the extremes of desert 
environments. Direct measurement of 


the delivered energy has proved un- 
successful 

Now, the system uses a standard 
strain-gage torque transducer excited 
by an engine-driven tachometer gen- 
erator. The output of the torque trans 
ducer is proportional to the excitation 
voltage and the shaft torque; there 
fore, if the excitation voltage is made 
proportional to shaft speed, the output 
is directly proportional to shaft horse 
power. Integrating this output voltage 
with respect to time results in a total- 
ization of delivered energy. 

A block diagram for this system is 
shown in Figure 8. Power for operat- 
ing the integrator is provided by the 
power generator, which is coupled to 
the engine drive shaft. The totalized 
energy or horsepower-hours delivered 
over specific periods of time is read 
directly on a digital counter mounted 
within the integrator. Nominal system 
accuracy is 1%, and accuracy under 
all conditions of ambient temperature, 
shaft speed, and shaft horsepower 
is 1.5%. 
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Figure 8. Block diagram of a typi- 
cal system for measuring trans- 
mitted energy in hp-hrs. 
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Frequency Calibration Via Telephone 


by J. A. Winchell, Supervisor 
Secondary Standards Laboratory, 
and L. E. Florant*, Supervisor 
Metrology Engineering Operations, 
Measurement Stand+rds Laboratory 
Lockheed Missile & Space Division 
Sunnyvale, California 


BY TRANSMISSION over tele- 
phone landlines of a 1000-pulse-per- 
second standard signal based on the 
plant primary frequency standard, sec- 
ondary frequency standards such as 
frequency generators and counters can 
be calibrated at any remote location 


*Member Santa Clara Valley Section 


of ISA 


in the plant. Two frequencies which 
are integral multiples of each other 
are compared by using one frequency 
ro “trigger” the horizontal sweep of 
a cathode-ray oscilloscope (CRO) and 
by observing the other on the vertical 
axis. Essentially, this is a Lissajous pat- 
tern technique, and great resolution 
is achieved by exploiting the fast writ- 
ing rate of modern oscilloscopes. 


If one of these frequencies is con- 
sidered the standard, the drift rate of 
the displayed waveform is a measure 
of the deviation of the two frequencies 
from the integral multiple. However, 
when the signal displayed by the CRO 
is an exact multiple of the trigger 
synchronizing pulse, the display will 
“stand still.’ Thus, a standard low 
frequency (1000 cps) can be trans- 
mitted by telephone landline and, us- 
ing only a CRO for comparison, re- 
motely located instruments can be fre- 
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quency calibrated to the accuracy of 
the transmitting standard 


Telephone landline is easy to install 
and lower in cost than the coaxial 
cable required by higher frequencies 
And it provides higher reference ac 
curacy than can be obtained from 
conventional hetrodyne comparison 
with NBS radio broadcasts from sta- 
tion WWYV, assuming, of course, that 
the plant primary standard is precise 
and properly maintained. 


How It Works 


The figure shows the system used 
at the Measurement Standards Labora- 
tory at LMSD. The plant primary 
transmitting standard is located in the 
Secondary Standard Laboratory, which 
maintains primary electrical standards 
for LMSD. The remote stations are 
in Instrument Calibration and Service 
Laboratories, located up to 10 miles 
distant from the Secondary Standards 
Laboratory. Calibration of counters 
and frequency equipment is done in 
these Instrument Calibration and 
Service Laboratories. 


The 1-Mc standard oscillator output, 
compared regularly againss WWV in 
a time-comparison system, is buffered, 
divided by solid-state binary-to-decimal 


Circuit for comparing central- 
laboratory frequency-standard to 
secondary devices in remote loca- 
tions via telephone landline. 





dividers to 1 kc, and amplified again 
to drive the 600-ohm phone line. This 
transmitted frequency is used by ad- 
justing the device under comparison 
to produce a CRO display that does 
not drift at high sweep-speeds. 

The signal frequency selected for 
comparison to the 1-kc standard must 
be an integral multiple of 1 kc. For 
example, a frequency counter could 
be standardized against the 1-kc stand- 
ard by making the comparison against 
the 10-kc, 100-kc or 1-Mc output of 
the counter. 

The frequency error of the signal 
being calibrated (which must be added 
standard fre- 


to any error of the 


quency), is determined as follows: 
AF DSF 
DS&1 

where: AF = frequency error in cps 

D = distance trace moves 
in cm 
total time of observa- 
tion in seconds 
sweep speed in sec- 
onds per cm 
nominal frequency of 
the signal being cali- 
brated in cps 


T is normally on the order 
DS, this equation can be 


Since 
of 10® > 
approximated as: 

DSF 


sf = 7 


+ 
D parts in 6 


Al 
and F 


where AF, F frequency accuracy as 
a fraction of the calibrated frequency. 

If the 1-Mc crystal standard refer- 
ence of a counter is to be calibrated 
and a submultiple of 1 kc is available, 
the submultiple frequency can be com- 
pared with the standard frequency 
using this technique. Remember, how- 
ever, that the AF thus obtained must 
be multiplied by 10* to indicate the 
crystal error. 


Using this system, our Measurement 
Standards Laboratory has seen frequen- 
cy differences of parts in 10° when 
observed for about two minutes. This 
technique has been very successful, 
increasing the accuracy and reducing 
the time required to calibrate our 
counters and signal sources. It is easy 
ro use and to adapt to other appli- 
cations where frequency standardiza- 


tion is required 


A key com- 
ponent of the 
solid-state elec- 
tronic inverter 
is inspected by 
R. A. Koehler at 
G.E.’s General 
Engineering 
Laboratory, 
Schenectady. 


Handling 50 KVA With A 
Solid-State Electronic Inverter 


Described as the most signifi- 
cant power application of the 
silicon controlled rectifier to 
date, a new solid-state electronic 
inverter (a device for transform- 
ing direct-current to alternating 
current) was designed and tested 
recently by the General Engi- 
neering Laboratory of General 
Electric Company. 


With a rating of 50 KVA, the 
new inverter has 10 times the 
power-handling capacity of 
other units of this type an- 
nounced previously. It will help 
solve one of the most difficult 
problems encountered in devel- 
opment work on new power 
sources—the fact that electric 
power generated by the more re- 
cently exploited power sources, 
such as fuel cells and solar en- 
ergy, is always in the form of 
direct current. But most of the 
applications, on the other hand, 
require that the power be con- 
verted, at low cost, into alter- 
nating current. Because the pri- 
mary use of the new power 
sources will be in _ situations 
where motor-generator sets, the 
normal power-converting ma- 
chines, would be too heavy and 
prone to maintenance problems, 
the solid-state inverter should 
be a “natural.” 

Having no moving parts other 
than two fans, the electronic in- 
verter does the work of a 60- 


horsepower motor-generator set 
three times as heavy. Seeing 
that there are no moving parts 
to wear out, no lubrication is 
required; and maintenance is al- 
most negligible. Reliability, an- 
other highly sought character- 
istic in our modern world, is 
expected to be exceptional. 


Actual electronic conversion 
of power from dc to ac, a to- 
tally different and vastly more 
difficult procedure than the re- 
verse operation, is accomplished 
by silicon controlled rectifiers 
which perform instantly, with- 
out a warm-up period. 


Another desirable character- 
istic is almost noiseless opera- 
tion. In certain military appli- 
cations, for example submarines, 
this is definitely worthwhile. 


The 50-KVA model, housed in 
a metal cabinet mounted on 
wheels, has been designed for 
actual use in the engineering 
laboratory. Its a-c power output 
is provided at frequencies vary- 
ing from 50 to 500 cycles, with 
the intermediate frequencies at- 
tainable by easy adjustment. 

Compared with other solid- 
state methods for converting 
power (notably transistors) sil- 
icon controlled rectifiers seem 
to offer the best promise for eco- 
nomic, high-capacity operation 
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More than 4,000 engineers, managers, technicians and educators attended the 
ISA Winter Instrument-Automation Conference and Exhibit in St. Louis 


January 17-19, 1961. 


At left is shown the registration desk at Kiel Audi- 


torium, scene of the exhibit. At right is shown a view of the exhibit floor. 
Seasoned exhibitors expressed an unusual satisfaction with the high quality 
of individuals in attendance. 


MANAGEMENT IS SOLIDLY 
BEHIND INSTRUMENTATION 


If your spirits are low in the 
midst of our current recession—have 
hope, for the instrumentation cloud 
has a silver lining. Judging from a 
cross-section of those in attendance 
at the ISA St. Louis Conference and 
Exhibit, there is no doubt that in- 
strumentation is rapidly taking a 
high position in the total concept of 
industrial management. Despite 
drooping sales, cutbacks in produc- 
tion, tight budgets and the negative 
aspects of our economic picture, 
many significant indicators of man- 
agement’s high regard for instru- 
mentation were obvious during this 
3-day meeting. Also obvious was the 
increasing regard for ISA’s confer- 
ences and exhibits as the time and 
place to get acquainted, keep posted 
and get an eye to the future of in- 
strumentation. From all aspects— 
quality of attendance, distances 
traveled, scope of technical papers, 
and excellence of exhibits—the ISA 
St. Louis Conference and Exhibit 
was an outstanding success. 

Observers in the industry were 
quick to comment on the high cal- 
iber of those in attendance. It was 
obvious from the name tags that 
management went high in their 
ranks in selecting those who would 
attend. It was gratifying to witness 
the all-out support given by St. 
Louis area industry to make this 
mid-winter conference and exhibit 
a resounding success. 
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Management Looks 
to Instrumentation 

One of the important technical 
sessions providing clues to attitudes 
of industry was the management 
session on Thursday morning. R. O. 
Nellums, assistant director of the 
engineering department, Organic 
Chemicals Division, Monsanto Chem- 
ical clearly indicated that instru- 
mentation is given high priority by 
top management to make its con- 
tribution to the over-all profitability 
of the business enterprise. 

He stressed the importance of 
taking advantage of every new tool 
available, pointing out that process 
controls are one of the most impor- 
tant and promising new tools for 
improving efficiency. At the same 
time, he cautioned that management 
should not be interested in science 
for its own sake or in a technologi- 
cal triumph that is an economic 
flop. He urged instrumentation engi- 
neers to keep an eye on the practi- 
cal side of problems, and not to get 
so enthused with the intriguing the- 
oretical aspects that they overlook 
a much simpler, if less glamorous 
solution to a control problem. 

It is significant that Monsanto top 
management recognizes that plan- 
ning a total system, with instrumen- 
tation being an equal partner with 
other technologies, is the key to op- 
timum process design. Mr. Nellums 
indicated that his company frequent- 
ly finds instrument capability far 


ahead of the knowledge of process- 
ing and the ability to utilize the 
maximum capability of instrumenta- 
tion in an operating unit. He recom- 
mends a four point program for ISA 
and instrument engineers: 

(1) Develop better communication within 


the instrumentation fraternity and 
with process engineers. 
(2) Further develop the role of the in- 
strument technician in industry. 
(3) Standardize the design of components. 
(4) Develop uniform methods for measur- 
ing instrument performance. 
Equally informative and compli- 
mentary with his statements about 
instrumentation was Charles D. Har- 
rington, vice president of Mallinc- 
krodt Chemical Works. He said that 
instruments today are a vital part 
of all process industries, and that 
it is rapidly becoming common 
knowledge that it is impossible to 
operate any modern process with- 
out instruments. Thus, it is no long- 
er necessary to talk about justifica- 
tion for instrument installations. 


Artificial Heart 


One of the most promising areas 
for expansion of instrumentation is 
in the field of biomedicine. At the 
St. Louis conference a number of 
outstanding papers in this area were 
presented. Included was a paper by 
Reginald C. Eggleton, Francis J. Fry 
and William J. Fry of the Inter- 
science Research Corporation on 
preliminary studies of an artificial 





heart successfully used as a replace- 
ment for the natural heart. The tests 
have reached a stage with an experi- 
mental animal where lightly anes- 
thetized dogs with intact reflexes, 
spontaneous voluntary movements 
and capable of sustained control of 
respiration have had their total sys- 
temic and pulmonary blood flow 
requirements provided as long as 
1/2 day by the artificial mechanical 
heart. 


Automation in the Cement Industry 


Much credit goes to W. M. Clark of 
Mississippi Lime Co. for his pro- 
gramming of three outstanding pa- 
pers covering the application of in- 
struments to cement manufacturing. 
While a few plants are equipped for 
computer control, the cement indus- 
try acknowledges that it is in the 
midst of finding out the complete 
story on effective manual control, 
the effect of variables on product 
quality, and employing as many de- 
vices as possible to make the process 
of cement making more efficient. 
Centralized control is now being ac- 
complished. A photo of the Ideal 
Cement Co. central control room at 
their Ada, Oklahoma plant looks 
like the lobby of the Waldorf-As- 
toria Hotel with a graphic instru- 
ment panel at the room clark’s desk. 


Processing Instrumentation 


The technical sessions covering 
pipeline operations, chemical proc- 
essing and petroleum refining al- 
ways draw big crowds because of 
the outstanding presentations. In 
addition to the three timely papers 
on batch process instrumentation, at 
the chemical & petroleum session, 
the measurement and control session 
featured four papers of the design 
and performance of control valves. 
Every engineer in the processing in- 
dustries will want to get copies of 
these papers for study. 


On Monday preceding the con- 
ference and exhibit, ISA Presi- 
dent Tripp conducted a day-long 
meeting for society and section 
officers. This annual President’s 
Day session is designed for dis- 
cussion and communication of 
policy and plans for the coming 
year. 


Indicative of the cooperation accorded all ISA conferences and ex- 
hibits by local industry, was the most excellent hospitality and assist- 
ance extended by companies in the St. Louis area during the 3-day 
event. On Wednesday Nathan Cohn, ISA Industries and Sciences 
V-P, (Leeds & Northrup Co.) spoke before a luncheon meeting of 
Monsanto Chemical Co. executives. Shown at the speakers table, left- 
to-right, are Felix N. Williams, vice president; Charles H. Sommer, 
president; Mr. Cohn; and W. W. Schneider, vice-president. 


Semiconductor Strain Gages 


A newcomer to ISA conferences 
remarked that he could not under- 
stand why so many people come to 
strain gage sessions when this ses- 
sion had to be moved to a larger 
room to accommodate the overflow 
crowd. The answer is of course sim- 
ple, because the subject strain gages 
is one of the “hottest” topic in in- 
strumentation and ISA attracts most 
of the top speakers and latest pa- 
pers. This is a credit to Mills Dean 
III, director of ISA’s Physical & Me- 
chanical Measurement Instrumen- 
tation Division. 

In the area of analysis instrumen- 
tation, five top papers were pre- 
sented on the subject of optical 
methods of process stream analysis. 
These covered absorption methods, 


X-ray fluorescence, flame photome- 
try, differential refractometer, and 
a general review of optical methods 


A “sleeper” paper presented at 
the instrumentation documentation 
session, by Joshua Stern of the Na- 
tional Bureau of Standards, dis- 
cussed the most fascinating topic of 
automatic indexing of papers and 
documents. 


Orchids to the Host Committee 


Space does not permit listing the 
score of men and women from the 
St. Louis area who served so well 
to make this event a success. To 
James W. Stallings, Shell Oil; Wil- 
liam J. Durkin, Durkin Equipment 
Co.;: John Opie, Mallinckrodt Chem- 
ical Co. and other members of the 
St. Louis Host Committee go a well 
deserved hand for a job well done. 


The ISA St. Louis Conference & 
Exhibit featured more than 60 
technical papers. One of the out- 
standing meetings was the Chem- 
ical & Petroleum session (photo 
left) which featured three papers 
on batch processing instrumenta- 
tion. 
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‘Toronto 


Some of the members of 
the Toronto Host Com- 
mittee include (seated I. 
to r.) K. Vriesen, DeVry 
Technical Institute, Dis- 
trict X Vice President; 
]. Pefhany, Orenda En- 
gines, Ltd., Executive 
Chairman; J. R. Rogers, 
The Bristol Co. of Can- 
ada, General Chairman, 
and H. Dunsmore, Sec- 
retary-Treasurer. (Stand- 
ing |. to r.) R. G. Clarke, 
Orenda Engines, Ltd., !n- 
formation Chairman; R. 
}. Reeves, F. W. Cham- 
bers Co., Exhibit Space 
Chairman; R. Ellis, Tay- 
lor Instrument Companies 
of Canada, Conference 
Rooms Chairman; W. 
Pass, Martin Engineering 
Inc., Membership Chair- 
man; L. Jankouski and 
G. F. Crossman, Fischer 
& Porter, publicity chair- 
man. 


Over 50 papers on the latest in- 
strumentation developments in Eu- 
rope, the United States and Canada 
are expected to comprise the tech- 
nical program of the ISA Instrument 
Summer Conference and Exhibit, 
June 6-8, at the Royal York Hotel 
and the Queen Elizabeth Hall. 

At present, the following session 
developers have been named: J. R. 
Connell, Imperial Oil Ltd., chemical 
and petroleum instrumentation; V. 
C. Pledmonte, Barber Colman, man- 
agement; C. B. Clair, measurement 
& control instrumentation; W. W. 
Cliffe, Canadian General Electric, 
data handling and computation; 
Mills Dean, U.S. Navy Dept., physi- 
cal and mechanical measurement in- 
strumentation; L. G. Holman, Mon- 
treal Engineering Co., power instru- 
mentation; James Lunan, Chrysler 
Corp., automotive instrumentation; 
Dr. P. H. Stirling, Canadian Indus- 
tries Ltd., analysis instrumentation; 
D. J. Morrissey, Trimbey Machines, 
pulp and paper _ instrumentation; 
A. J. Spilsbury, Spilsbury and Tin- 
dal, underwater’ instrumentation; 
and Dr. J. H. Milsum, National Re- 
search Council, Ottawa, feedback 
control systems. 

The Exhibit, slated to run from 
Tuesday, June 6 through Thursday, 
June 8, will feature a broad cross 
section of instrument controls, data 
handling and computing equipment. 
It will be held at the new Queen 
Elizabeth Hall on Toronto’s famed 
Canadian National Exhibition 
Grounds. 
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A ladies program has been sched- 
uled concurrently with the main 
functions, and will include tours 
to historic and picturesque sights 
around the city of Toronto. 


Management Day 


A Management Day Symposium 
will be held in conjunction with the 
Conference and Exhibit on “Indus- 
trial Automation— The Impact of 
Computers.” Topics will range from 
the contribution of instruments and 
controls to the development and 
application of computers. 

The Symposium will also deal 
with down-to-earth dollars and 
cents experiences obtained by in- 
struments and controls, and the 
savings experienced through use of 
computing equipment. Adequate 
time will be allotted for a question 
and answer period with panel 
speakers. 

Papers are solicited on the appli- 
cations to the manufacturing, proc- 
ess and power industries of (a) in- 
struments and controls, and (b) 
computers 

Papers must be short and factual, 
suitable for presentation to top level 
management and senior engineering 
personnel. Critical parameters in 
equipment selection and methods 
for assessing the gains to be ex- 
pected from the application of in- 
strumentation are desirable. Papers 
presenting the results of studies in 
the application of computers includ- 


Prepares For Summer ISA Show 


ing the economical justification are 
also requested. 

Abstracts should be submitted by 
March 15. The completed paper 
must be submitted by May 15. 

Co-chairmen of the Symposium 
are A. G. Shock, Electromechanical 
Products and J. Rosenbury, Ewbank 
and Partners 

Direct all paper proposals to the 
Conference Program Coordinator, 
J. S. Bennett, 160 Calvington Drive, 
Toronto, Ontario, Canada. 


Host Committee 


Toronto Host Committee Chair- 
men include: J. R. Rogers, The Bris- 
tol Co. of Canada, general chair- 
man; J. Pefhany, Orenda Engines, 
Ltd., executive chairman; J. S. Ben- 
nett, Moore Instrument Co., confer- 
ence program coordinator; R. J. 
Berry, Daystrom Ltd., executive 
vice chairman; K. S,. Vriesen, DeVry 
Technical Institute (Toronto), Dis- 
trict X Vice President; G. F. Cross- 
man, Fischer & Porter Ltd., pub- 
licity chairman; R. Ellis, Taylor 
Instrument Companies of Canada, 
conference rooms: R. J. Reeves, 
F. W. Chambers Co., exhibit space 
sales; R. G. Clarke, Orenda Engines, 
Ltd., information; W. Pass, Martin 
Engineering Inc., membership; D. L. 
Knapman, York Valve and Fitting, 
Ltd., transportation; S. Smith, Gar- 
rett Manufacturing Ltd., social 
events; and Mrs. E. McLean, Cana- 
dian Westinghouse Co., ladies pro- 
gram. 





PRESIDENT’S LETTER 


by Ralph Tripp, President, Instrument Society of America 


(Grumman Aircraft Engineering Corporation) 


Dear ISA Member: 


We now have the experience of 
the first President’s Day behind us. 
This was a day set aside prior to 
the St. Louis Conference for the 
purpose of getting Section Presi- 
dents better acquainted with nation- 
al officers, division directors and 
committee chairmen. The program 
covered many topics of mutual inter- 
est and there was considerable dis- 
cussion and exchange of ideas. It 
is evident that a better mutual un- 
derstanding of the problems, oppor- 
tunities and objectives of the Sec- 
tions and the National organization 
will result in a more effective So- 
ciety. 


The President's Day meeting 
pointed up the fact again that there 
are many men who are active at 
the Section level who might be 
equally effective at the National 
level if a better means of encour- 
agement for such opportunities were 
in effect. The National Nominating 
Committee has taken on an assign- 
ment to outline a procedure that 
will insure the advancement of ca- 


interested members to 
the many _ responsible positions 
which must be adequately staffed 
to insure the growth and prosperity 
of the Society. 


pable and 


Based on our experience in 1960 
in which we showed a deficit of 
$104,000, the Executive Board re- 
vised the 1961 budget to break even. 
This revision involved economizing 
in many areas including a reduction 
in the staff of the International 
Headquarters, We did not find it 
necessary to cut back in any of the 
areas of publications or promotion 
of technical programing. The So- 
ciety had a greater income in 1960 
than in any previous year, but the 
costs of promotion of the three con- 
ferences and exhibits together with 
the increased cost of the Journal 
resulted in the deficit. With the suc- 
cessful St. Louis Conference behind 
us and with both the Toronto and 
Los Angeles Conferences looking 
very good at this time, there is ev- 
ery reason to believe that 1961 will 
be another good year for the So- 
ciety. 


What Direction 
Nuclear Standards? 


In December 1957, ISA’s Com- 
mittee on Materials for Instruments 
in Radiation Service (RP25) issued 
Tentative Recommended Practice 
25.1 “Materials for Instruments in 
Radiation Service”. Since then, ISA 
has been considering ways in which 
the Standards & Practices Depart- 
ment can make further contributions 
in this field 


Probably Society activities should 
be directed toward establishing rec- 
ommended practices and standards 
for the design and application of 
instruments for measuring all types 
of variables (temperature, pressure, 
flow, etc.) in radioactive materials 
and high radiation areas. 


ISA needs assistance in the direc- 
tion of its future nuclear standards 
activities. A questionnaire has been 
devised and is available upon re- 
quest to those interested in offering 
their experience and _ assistance. 


Copies can be obtained from Com- 
mittee Chairman F. H. Winterkamp, 
E. I. du Pont de Nemours & Co., 
Belle Works, P.O. Box 993, Charles- 
ton 24, W. Va 


EXECUTIVE BOARD DOINGS 


by Philip A. Sprague 


President-elect-Secretary, Instrument Society of America 


(The Hays Corporation) 


Society finances were the prime 
concern of your Executive Board 
during its meeting on January 20 
following the successful St. Louis 
Conference and Exhibit. Several 
hours were spent in evaluating, dis- 
cussing, and acting upon specific 
recommendations of the Finance and 
Executive Committees designed to 
insure ISA’s financial security dur- 
ing this period of somewhat dimin- 
ished economic activity without in 
any way reducing emphasis on im- 
portant current programs in the 
publications area (for example: 
Transactions and Transducer Com- 
pendium) so necessary to the So- 
ciety’s growth and prestige. After 
hammering out a revised 1961 budget 
the Board requested the Executive 
Committee to study and make rec- 
ommendations with regard to So- 
ciety dues geared to Society services 
and objectives, symposia and ex- 
hibit costs, and budgetary controls. 


The past year’s “agonizing reap- 


praisal” of our entire Conference 
and Exhibit Policy has begun to bear 
fruit. Following the New /York- 
Chicago-Los Angeles annual meet- 
ing pattern agreed upon in Novem- 
ber, the Board approved the New 
York Coliseum as the site for the 
1962 Conference and Exhibit. Fur- 
ther, the Board pursued the logic 
arrived at in earlier discussions with 
regard to seasonal Conference and 
Exhibits and concluded that there 
would be no such event(s) con- 
ducted in 1962. 

The Society’s Honors and Awards 
program moved further ahead with 
the Board’s approval of two new 
awards bringing the total ISA 
awards and honors to eight. The 
W. A. Kates Annual Award is to be 
granted to the Section making the 
best record and presenting the most 
definitive report on its activities 
The Phil T. Sprague award will 
recognize major contributions in 
power plant instrumentation. 


In other actions, the Board: (1) 
Approved and will recommend to 
the Council in September amend- 
ments to the Constitution and By- 
Laws (suggested by tax consultants) 
which make more clear the Society’s 
tax-exempt status. (2) Decided to 
apply for affiliate membership in 
the Engineer’s Joint Council when 
and if such membership is made 
available. (3) Modified Society pol- 
icy to preclude use of ISA member- 
ship list by outside advertisers as 
directed by the Council of Dele- 
gates in September, 1960. (4) De- 
signated the Industries Department 
as the Industry and Sciences Depart- 
ment in order to better reflect the 
increasing emphasis on instrumenta- 
tion activity in scientific areas. (5) 
Directed that, in order to better 
reflect the joint U.S.-Canadian ac- 
tivities of ISA, the Society Head- 
quarters be referred to as “Inter- 
national Headquarters” in the future 
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ExecDirector’s Diary 





The Pittsburgh office of our So- 
ciety has gone through a process of 
name changes. It is now officially 
to be known as International Head- 
quarters to properly reflect our 
world-wide membership. 

We recently reduced our staff to 
meet a very light budget for 1961. 
Regretfully, Elsey Johnson, Leon 
De Brakeleer and Ira French were 
separated 

Our current organization, with a 
highlighting of the functions of each 
department, is listed below: 


William H. Kushnick, Executive 
Director 
Under the supervision of the 
President and the Executive 
Board of the Society, directs the 
staff in initiating, executing and 
coordinating the plans and pro- 
grams for achieving the Society’s 
technical, educational, publica- 
tions, membership and financial 
objectives 

Herbert S. Kindler, Director, Tech- 
nical & Educational Services 
Emil J. Minnar, Educational Serv- 
‘ices Manager. 
Victor W. Sikora, Meetings Man- 

ager 

This Department serves ISA mem- 
bers, committees, officers and the 
technical community through the 
Society’s conference and symposi- 
um activities, the standards and 
practices program, and education- 


Los Angeles Goes Into High 


An active Host Committee, pull- 
ing for a record breaking attendance, 
has gone into high gear planning 
social functions for men and women 
attending the ISA show this fall in 
Los Angeles 

Set for September 11-15, the ISA 
Instrument-Automation Conference 
and Exhibit is being spearheaded 
by a new Host Committee General 
Chairman, B. L. Dorman, Vice Pres- 
ident, Test Engineering, Aerojet- 
General Corporation, Azusa, Cali- 
fornia. Mr. Dorman replaces Robert 
L. Wehrli, who was transferred by 
Robertshaw-Fulton Controls Com- 
pany to Richmond, Virginia. 


A mammoth Exhibit of top-flight 
hardware will be on display at the 
modern, air-conditioned Los Angeles 
Memorial Sports Arena, Monday, 
Sept. 11 through Friday, Sept. 15. 

The Conference will take place at 
the Hotel Biltmore, with a mainte- 
nance clinic to be held at U.S.C. 

Authors interested in submitting 
paper proposals for the Conference 
program should direct all corre- 
spondence to the Conference Pro- 
gram Coordinator: John E. Wither- 
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al materials and aids. It is cur- 
rently helping to organize and 
conduct over a dozen national 
conferences and symposia. It also 
provides the Standards & Prac- 
tices Board Secretary for review- 
ing and processing all ISA rec- 
ommended practices as well as 
providing similar service for ISA- 
sponsored standards of the Amer- 
ican Standards Association. It 
also compiles and edits educa- 
tional guides and materials, and 
provides administrative service, 
counsel and coordination for the 
Society-wide educational pro- 
gram. 

Charles W. Covey, Editor — ISA 
Journal, Transactions, Transducer 
Compendium 
George A. Hall, Associate Editor, 

ISA Journal 
Robert G. Settelmaier, Assistant 
Editor, ISA Journal 


Marian C. Jaffurs, Departments 
Editor, ISA Journal 

Robert R. Scott, Publications Pro- 
duction Manager 

Paul E. Pfischner, Assistant Pub- 
lications Production Manager 
This group is responsible for 
all operations required to pro- 
duce the ISA Journal: including 
selecting, editing and writing 
editorial materials; preparation 
of art and illustrations; process- 
ing of advertising insertions; 
layout and typesetting; admin- 
istration of circulation; and ad- 
vising of subscription and ad- 
vertising sales promotion. They 
also are responsible for col- 
lection of data, editing and 


Gear For Fall Show 


spoon, 7107 Penfield Ave., Canoga 
Park, Cal 


WANTED — PAPERS 
For Los Angeles 
Transducers—Their Use and Calibration 
Program Developer, P. S. Lederer, N.B.S 


Technical papers dealing with various as- 
pects of transducers, particularly in such 
areas as calibration methods and equip- 
ment for determining the dynamic per- 
formance characteristics of transducers, 
evaluation accuracy capabilities of trans- 
ducer systems, digital transducers and 
transducers based on hitherto unused 
physical laws. (Please forward full paper 
or detailed summary to Paul S. Lederer, 
Mechanical Instruments Section, National 
Bureau of Standards, Washington 25, D.C.) 
Space Propulsion Instrumentation (Instru- 
mentation on Flight Vehicle—Not Satel- 
lite or Nose Cone) 
Program Developer: R 
plied Research Corp 


A. Scheffer, Ap- 


Papers on instrumentation for control or 
evaluation of actual flight tests of chem- 
ical rockets both liquid and solid; instru- 
mentation for measurement and/or con- 
trol on electrical engines (plasma and 
ion); instrumentation on specific types 
of measurement for electrical engines 
such as thrust, pressure, flow efficiency, 
etc. (Please forward full paper or sum- 
mary to R. A. Scheffer, Senior Engineer, 
Ion Propulsion, Applied Research Corp., 
Building 200, Cincinnati 15, Ohio.) 


production of the Transducer 
Compendium; coordination and 
production of the Transactions; 
and production of conference 
programs. 

Ralph M. Stotsenburg, 
Promotional Services 
Robert W. Patrick, Staff Assistant 
John A. Gessner, Staff Assistant 

This department plans and ex- 
ecutes our promotional efforts 
for: the rental of exhibit space; 
advertising in the ISA Journal; 
subscriptions to our publica- 
tions; increased membership; 
attendance at conferences and 
exhibits; and other publicity 
and public relations needs. 

Raymond L. Simmons, Office Man- 
ager 
Earl A. Bibey, Supervisor 

This department process mem- 
bership applications; maintains 
the membership and other mail- 
ing lists; reproduces and mails 
all communications; fills pub- 
lications sales orders; maintains 
publications subscription rec- 
ords; and provides office serv- 
ices in regard to purchasing, 
personnel procurement, and in- 
ventories of stationery, supplies 
and publications. 

Ruth W. Helbling, Chief Bookkeeper 
Makes the deposits of receipts 
and the disbursements; main- 
tains the accounting books; pro- 
vides the data for financial 
statements and reports. 


N. L. (Tiny) Isenhour 


Director, 


On February 
5, 1961, N. L. 
(Tiny) Isenhour, 
47, director of 
ISA’s Manage- 
ment Division, 
died of a heart 
attack. He had 
suffered one 
previous attack 
i September 


maintenance for the K-25 plant of 
Union Carbide Nuclear Company, 
Mr. Isenhour served as Director of 
the Management Division since it 
was created in 1957. 

He was a charter member of ISA, 
former Chairman of the National 
Publications Committee, Vice Pres- 
ident of ISA from 1950 to 1952, and 
a main influence in the organization 
of the Oak Ridge Section. 


Ed Sinclair Smith, a founder of 
ISA and charter member of the 
New York Section, died suddenly 
on December 31, following surgery 
in Johns Hopkins Hospital. 





Chaos in the Unit System 


by Carl F. Kayan 
Dept. of Mechanical Engineering 
Columbia University 
New York, N. Y. 
(Past-President ISA, 1949) 


This timely proposal by a distin- 
guished engineering educator is the 
third in a series of statements by 
past presidents of the Society as 
a part of ISA's 15th Anniversary 
celebration during 1961. 


Expression of measurement val- 
ues underlies international under- 
standing in technology and com- 
merce. In this respect the civilized 
world may be considered as divided 
into two broad groups—those using 
the Anglo-American or English sys- 
tem and those using the Metric sys- 
tem. The chaos and confusion of a 
dual system present problems that 
can no longer be “swept under the 
rug.” The shrinking world of com- 
merce, industry, science and engi- 
neering clearly points to the need 
for a critical examination of a uni- 
versal unit system. 

I am sure that many have enter- 
tained the possibility of almost di- 
rectly creating a universal unit sys- 
tem by the U. S. adopting some 
“metric” system. The feasibility and 
desirability of such a move poses a 
tremendous question. The Instru- 
ment Society of America and its far 
flung membership have a prime in- 
terest in this problem, for measure- 
ment is basic to all instrumentation, 
and units are basic to measurement. 
To change from pound to gram, and 
from foot to centimeter is relatively 
simple compared to the social and 
economic consequences. The adop- 
tion of a new system of units by the 
U. S. would entail astronomical costs, 
and require many years to change 
over. During this transition our peo- 
ple would have to be skilled in two 
systems. 


What System Do We Embrace? 


Within the metric system do we 
want the “absolute” or “gravitation- 
al,” and within the metric absolute 
do we want the CGS or the MKSA 
system? The absolute system repre- 
sents a philosophy based on the 
three fundamental physical units of 
length, mass and time. This can be 
built-up in terms of metric elements 
or English elements based on inter- 
nationally accepted standards. The 
MKSA (Giorgi) absolute system 
(based on the full kilogram and the 


full meter) has a unique feature: 
for energy is specified by the Joule 
(watt-second) as compared with the 
CGS calorie; and energy-flow rate 
in watt, kilowatt, etc. These terms 
cover heat energy as well as work 
energy. 

Among the many nations embrac- 
ing the MKSA system are Japan, In- 
dia, Soviet Russia, China, Sweden, 
Norway and Switzerland. Ultimate- 
ly the MKSA system will have to be 
given prime consideration. 

Gravitational systems differ in the 
basic acceptance of the three units— 
length, mass and time. Force is ta- 
ken as basic and mass is a derived 
unit, established by the acceleration 
of gravity. In the absolute system 
force is a derived unit in terms of 
acceleration and Newton’s law. 
Gravitational units are more com- 
monly used in engineering. 

One of the most popular miscon- 
ceptions is that “decimal” and “me- 
tric” are synonymous. Certainly this 
is not true. While most metric units 
are dealt with in decimals, decimal- 
ization may be well applied to other 
systems. Decimalization could be the 
first step toward adoption of a me- 
tric system, particularly with the 
decimal concept firmly entrenched 
in our penny-dime-dollar money sys- 
tem. 


A Transitional Program 


To meet the challenge of a new 
unit system I propose a seven point 
program to initiate realistic prog- 
ress. The first four points relate to 
the general public and commercial 
usage. The last three points cover 
engineering, science and industry. 

1. Extend decimal system for the 
existing pound, inch, and foot; and 
“bounce-the-ounce” out of our 
weight system. 

2. Revise elementary school arith- 
metic to de-emphasize common 
fractions and to eliminate confusing 
common-fraction use in such as food 
packaging and stock market quota- 
tions; stress the decimal concept now 
used in our money system. 

3. Streamline our tables of weight 
and measure by dropping the ar- 
chaic clutter of units; take a new 
look at the ambiguous terms such as 
gallon, ton, mile, hundred-weight, 
billion, and even the decimal point 
itself in common English use. 

4. Expand use of the metric terms in 
the press, over radio and television, 
and in commercial communications 
to familiarize the public with these 
terms now commonly used in other 
countries. 


Carl F. Kayan, Professor of Me- 
chanical Engineering at Columbia 
University served as president of 
ISA in 1949, He holds A.B. and 
M.S. degrees from Columbia Uni- 
versity. Recognized as an inter- 
national authority on applied 
thermodynamics and energy flow 
analysis, Prof. Kayan has pre- 
sented numerous technical papers 
on these subjects as well as the 
national and international aspects 
of systems of units. He is an hon- 
ored member of numerous scien- 
tific and professional societies. 


5. Extend use of the universally 
understood energy-rate of watt into 
non-electrical fields to eliminate 
horsepower, ton of refrigeration and 
other thermal terms. 

6. Review technical and engineering 
training to emphasize the absolute 
system, which uses mass as the ba- 
sic unit and force as a derived unit. 
7. Extend the “dimensionless” pre- 
sentation of data in conjunction with 
basic reference values; examples are 
specific-heat, specific-gravity, spe- 
cific-viscosity, relative-pressure and 
pressure-ratlo. 

One of the major reasons for the 
continuous rejection of a changeover 
in unit systems is the uncompro- 
misingly drastic solutions proposed. 
These seven proposals are construc- 
tive and preparatory. They recog- 
nize present day reality on a prac- 
tical basis, and envision a possible 
universal unit system in the not-too- 
distant future. It is important to 
the field of instrumentation and to 
the members of the Instrument So- 
ciety of America. 
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New Jersey Symposium Program Finalized 


The New Jersey Section, recog- 
nizing the growing interest and use 
of electronic process instrumenta- 
tion, has selected this subject as 
the theme for its 13th Annual In- 
strumentation Symposium, April 4. 

The one-day meeting, to be held 
at the Hotel Essex House in New- 
ark, will present. an overall ap- 
proach to the use of electronic in- 
strumentation from the initial “Why 
Electronic Control?” to the applica- 
tion, installation, start-up and op- 
eration. 

Three manufacturers will also 
discuss present equipment and im- 
provements to look for in the future. 

Advance registration will be hon- 
ored up to April 1. After this date, 
registration fees for ISA members 
will be: technical sessions — $5; 
dinner — $6; technical sessions and 
dinner — $11. Non-members: tech- 
nical sessions — $7; dinner — $6; 
technical sessions and dinner — $13. 

For registration information and 
reservations, contact Walt Bates, 
333 Ruckman Road, Closter, N.J. 


No Such Thing As 


When a large group of interested 
people start a serious discussion on 
a new phase developing in their 
field, there is often a period when 
the definition of a word or a phrase 
can lead to heated debates. 

Such was the case during the 
panel discussion, “Systems Engi- 
neering” at the joint January meet- 
ing of the New York Section and 
the ASME 

A. J. Fiehn of Burns and Roe, 
moderated the panelists and audi- 
ence through one of the liveliest 
discussion meetings the New York 
Section has even presented. 

J. F. Conneran of IBM, took the 
group on a verbal tour into the 
future: a world of optimized plants, 
plant models instead of pilot plants 
and supervision of plant operations 
by computers. 

Following this brightly futuristic 
note, Jim Kelly of American Cyana- 
mid, came back to today’s reality 
with a high-powered discussion of 
the five functions of an instrument 
engineer. 8% of these engineers, 
said Mr. Kelly, fall short of the 
outlined requirements; he blamed 
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Morning Sessions 
8:45 A.M.—Registration 


9:30 A.M.—Address of Welcome, G. L. 
Stebbins, Crabbe & Stebbins; President, 
New Jersey Section 


9:35 A.M.—Introduction, George Johnson, 
Socony Mobile Oil Co. 
Historical introduction on electronic in- 
strumentation from its early use for 
measure of temperature, level and vari- 
ous analyzers, to present day expanded 
usage 


10:00 A.M.—Why Electronic Control? Ward 
O'Conner, The Lummus Co. 
Explanation from contractor's viewpoint 
of reasons for going to electronic con- 
trol; will be tied into the use of com- 
puter control systems. 


11:00 A.M.—Application of Electronic In- 
strumentation, Robert Connell, Imperial 
Oil, Ltd 
Discussion of possible similarity, ad- 
vantages and differences from an ap- 
plication standpoint to pneumatic con- 
trol; will include personal experiences 


Afternoon Sessions 
2:00 P.M.—Installation, Start-Up and Op- 


eration Experiences, Lloyd Combs, E. I 
du Pont de Nemours & Co 


A Systems Engineer? 


management for not using the in- 
strument engineer tool and the en- 
gineer himself for not being sold 
on his own ability to achieve the 
acceptance of management. To ap- 
ply systems engineering to the 
more complex plants, he said, the 
engineer must train himself for 
this “high-powered mathematics 
phase” of engineering. 


C. Cottilla, Burns and Roe, de- 
scribed how groups of instrument, 
process and equipment engineers 
worked closely together applying 
theoretical and mathematical prin- 
ciples—in short, systems engineering, 
to the design. of a nuclear produc- 
tion reactor. 


After an electrically charged 
question and answer period, the 
conclusion of the panelists and the 
audiences was that there is no such 
thing as a systems engineer! But 
they agreed there are and must be 
teams of talented and_ specially 
trained engineers and physicists who 
wii! apply the “philosophies” of 
systems engineering. 


Reported by Henry Goldson 


Discussion includes actual experiences 
advantages, pitfalls to avoid, including 
complete units, individual loop instal- 
lations and batch process; thoughts con- 
cerning use of electronics on new con- 
struction 


3:00 P.M.—Equipment Design—Today And 
Tomorrow, Lawrence T. Garnett, Robert- 
shaw-Fulton Controls Co. 


3:40 P.M.—Break 


4:00 P.M.—Equipment Design — Philip 
Schulp, Taylor Instrument Companies. 


4:40 P.M.—Equipment Design, V. V. Tivey, 

The Foxboro Co. 
The three speakers on Equipment De- 
sign will talk from an engineering view- 
point. Since three manufacturers are 
allotted equal time, the presentation 
will be devoted to their own equipment, 
omitting comparisons to others. Ques- 
tion and answer period will follow. 


5:45 P.M.—Social Hour — Courtesy of 
Friends of New Jersey Section 


6:45 P.M.—Dinner 
Instrumentation’s Electronic Future, Chal- 
mer E. Jones, Daystrom, Inc. 


Reported by Dick L. Lightstone 


Wayne County Sponsors 
4th Instrument Fair 


Over 500 persons are expected to 
attend the Fourth Annual Instru- 
ment Fair, sponsored by the Wayne 
County Section, on April 27-28, in 
the gymnasium of the Wyandotte 
Chemical Company. 


Approximately forty exhibitors 
will show their latest instruments 
and controls to engineers and in- 
strument men primarily from the 
state of Michigan and parts of Ohio. 


Don Davie of Colley and Schlee 
is chairman of the Fair. Serving 
with him on the committee are Phil 
Hartley, Michigan Consolidated Gas 
Co., assistant chairman; Bill Harri- 
son, Wyandotte Chemical Co., facili- 
ties chairman; Chalmers Ayers, 
Dubois-Webb, space sales chairman; 
Larry Marble, R. D. Ernest Assoc., 
exhibitor’s committee; Dick Ruffner, 
Barber-Colman, promotion; Don 
Scott, Ford Motor Co., finance, and 
Jim Schembri, H. H. Barnum Co., 
host committee. 


Reported by William M. Newman 





Panel Discussions Spark Attendance 
At Northern Calif. Section Meetings 


The enthusiasm of the Northern 
California Section was well illus- 
trated at a recent meeting when a 
total of 125 members appeared for 
a panel discussion on “Electronic 
Process Control, Evaluation and 
Comparison with Pneumatic Sys- 
tems”’. 


Moderator of the panel was Stan- 
ley Knoblock, Chief Instrument En- 
gineer, Refinery and Chemical Divi- 
sion of Bechtel Corporation. 


Members of the panel included 
Jonathan Crawford, Western area 
representative, Swartwout Div., The 
Crane Co., whose topic was “His- 
torical Background’. Frank Hiller- 
meyer, Assistant Regional Engineer, 
Taylor Instrument Company, dis- 
cussed “Technical Performance”. 
“Economic Considerations” was the 
subject of Barney Whitehall, Sales 
Engineer, Minneapolis-Honeywell, 
and Tom Stuhlfire, Assistant Re- 
gional Engineer, Foxboro Company, 
spoke on “Maintenance”. 


Knowing a good thing when they 
see it, the Northern California Sec- 
tion followed up on the great suc- 
cess of the January panel workshop 
with a similar meeting in February, 
this time held in conjunction with 
the San Francisco Section of AIEE. 

The panel members participating 
in this “Symposium on Industrial 
Computer Applications’’, all of 
whom figured in a similar workshop 
at the ISA show in New York City 
last fall, were well-known to the 
Section members. 

The five-speaker workshop, again 
moderated by Stanley Knoblock of 


Section Briefs 





TOLEDO SECTION’S APRIL 12 
MEETING, set for 8 P.M. at the 
University of Toledo, will feature 
V. V. Tivy of Foxboro, on the sub- 
ject, “Automatic Control and Com- 
puters.” 

Reported by W. H. Savage 


THE BOSTON SECTION WILL 
HOLD THE SECOND in their series 
of three special technical sessions 
of an educational nature on March 
29 at Northeastern University. 
Speaker will be Dr. David Navon, 
Transitron Electronic Corp., who 
will discuss “Transistors Today and 
Tomorrow”. These sessions are in 
addition to Boston’s regular month- 
ly meetings and are sponsored as 
a service to all ISA New England 
Sections as well as to members of 
other engineering Societies in the 
area. 

Reported by Lawrence A. Haines 


Panelists for the January meeting of the 
Northern California Section include (!. to 
r.) Tom Stuhlfire, Foxboro; Barney White- 
hill, Minneapolis-Honeywell; Frank Hil- 
lermeyer, Taylor Instrument Cos.; mod- 
erator Stanley Knoblock, Bechtel Corp.; 
and Jonathan Crawford, Crane Co./ 
Swartwout. 


John O/’Hara, 
Engineering, 


Bechtel, featured 
Manager, Systems 
Minneapolis-Honeywell; Warren 
Johnston, Manager, Systems Engi- 
neering, Informations Systems, Inc.; 
William Aiken, Director of Engi- 
neering, TRW Computer Co.; Chal- 
mer Jones, Vice President, Daystrom 
Control Systems Div., and Vincent 
Tivy, Director of Engineering, Fox- 
boro Company. 

The workshop presented a broad 
and somewhat fundamental picture 
of what is happening in the industry 
today. Speakers discussed the po- 
tentials for the future in regard to 
the application of computers, not 
only as far as computer directed 
control is concerned, but also for 
the collection of real time data in 
order to achieve a truly thorough 
understanding of industrial proc- 


esses. 


Reported by Ed Sanchez 


ELECTRIC LOAD CELL WEIGH- 
ING SYSTEMS” was discussed by 
H. N. “Norm” Jelinek, Central Re- 
gional Sales Manager, Gilmore In- 
dustries, at the March meeting of 
the Cleveland Section. Mr. Jelinek 
is a member of the Cleveland Sec- 
tion David Wismer was the 
winner of the Section’s first tech- 
nical paper contest, and received a 
$25.00 check for his paper, “Analog 
Simulation of Time Delay”, at the 
February meeting. Young Wismer, 
a new member of the Cleveland 
Section, is a student at Case Tech. 

Reported by E. B. Bossart 


MEMBERS OF THE PASO DEL 
NORTE SECTION heard Charles 
Mamzic of Moore Products taik on 
“Solving the Tough Control Prob- 
lems” at their January meeting. 
Guest speaker at the February 
meeting was Bill Ware of Minne- 
apolis-Honeywell, who explored the 
subject, “Computers for the Proc-., 
ess Industry”. 


Reported by Kenneth Ruhl 


Strictly Sectional 





The Chief of the Photographic 
Research Section of N.B.S., C. S. 
McCamy, discussed two and three 
color photography during a recent 
meeting of the Philadelphia Section. 


J. A. Bowman of Minneapolis- 
Honeywell, brought to the February 
meeting of the Wayne County Sec- 
tion an operating demonstrator to 
illustrate a new approach to three 
modes of control. 


Lehigh Valley Section man, B. M. 
Anderson, Air Products Inc., spoke 
before fellow members at the Feb- 
ruary dinner meeting on the sub- 
ject, “Economic Justification for 
Instrumentation”. 


The annual February “Peddler’s 
Night” of the Indianapolis Section 
gave members an opportunity to see 
a fine exhibit of many types of in- 
strumentation and control equip- 
ment Hagan Chemicals and 
Controls’ Don Pracht gave section 
members some pointers on propor- 
tional reset and derivative action 
in pneumatic control systems with 
the aid of a demonstration board. 


G.P.E. Controls’ Joe Deering dis- 
cussed “Edge Control in Industry” 
at a recent meeting of the Northern 
Indiana Section. 


The Glenn L. Martin Co. was the 
site of a recent plant tour by the 
Baltimore Section. Preceding the 
trip, Fred Hittman, manager, Nu- 
clear Power Plant Department and 
project manager, PMI Nuclear Pow- 
er Plant Project, spoke on the in- 
strumentation and equipment con- 
tained in the Project. 


“Blast Furnace Tap Pressure” was 
the topic of Otto Leone, Bristol Co., 
at the February meeting of the 
Sault Ste. Marie Section. 


The developer of the first auto- 
matic frequency tuned wave ana- 
lyzer, Laurie R. Burrow, Jr., Con- 
vair Instruments, spoke on aircraft 
vibration monitoring systems at the 
February meeting of the San Diego 
Section 


The Annual Ladies Night meeting 
of the Niagara Frontier Section 
brought together members and their 
wives for a buffet dinner and a talk 
by Mrs. James Nevin of the League 
of Women Voters. 


Pittsburgh Section’s January 
meeting featured J. C. Williams, 
Weighing & Control Components 
Co., on the subject “Automatic 
Weighing in the Process Industry”. 


Using ‘logic’ to solve the process 
control problem was explored by 
Warren Carlson, Lundell & Co., 
during the February technical ses- 
sion of the Chicago Section. 


March 1961, Vol. 8, No. 3 77 





HOW MUCH DO YOU REALLY KNOW ABOUT 


SOVIET TECHNOLOGY? 


Let official Soviet publications keep you informed of Russian technical 
developments behind the Iron Curtain. Four original Soviet journals 
are available to you in English, cover-to-cover translations. The ISA 
Soviet Instrumentation and Control Series is sponsored by the Instru- 
ment Society of America under a grant from the National Science 
Foundation. Now in its third year, this series affords you an excellent 
means of charting Russian activities in automatic control, measure- 
ment techniques and instrumentation. The translated journals are: 


Automation and Remote Control 
Avtomatika i Telemekhanika — Arti- 
cles on all phases of automatic control 
theories and techniques. Published 
monthly by the Academy of Sciences, 
c) oem, (2 59 and ’60 issues 
available) 


Instruments and Experimental Techniques 
(Pribory i Tekhnika Eksperimenta)— 
Bi-monthly published by the Academy 
of Sciences, U.S.S.R. Articles relate 
to function, construction, application 
and operation of instruments in vari- 
ous fields of experimentation. (’58, ‘59 
and ‘60 issues available) 


Measurement Techniques 
(Izmeritel’naia Tekhnika)—Published 
monthly by Academy of Sciences, 
U.S.S.R. Particularly interesting to 
those engaged in study and applica- 
tion of fundamental measurement. 
(58, ’59 and '60 issues available) 


Industrial Laboratory 

(Zavodskaya Laboratoriya)—Pub- 
lished monthly by the State Scientific- 
Technical Committee of the Council 
of Ministers, U.S.S.R. Presents arti- 
cles on instrumentation for analytical 
chemistry and physical and mechan- 
ical methods of material research and 
testing. (58, ‘59 and ’60 issues available) 


INSTRUMENT SOCIETY of AMERICA 


313 Sixth Avenue, Pittsburgh 22, Pa. 


SEND FOR FREE BOOKLET 


DEPT. J-361 


which contains complete information about the ISA Soviet Instrumen- 
tation and Control Translation Series. Write: Publications Department, 
Instrument Society of America, 313 Sixth Avenue, Pittsburgh 22, Pa. 


NAME 
COMPANY 
ADDRESS 
CITY... 
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New Members 





AKRON: William D. Cullen, Harry A. 
Cutting, Jr., Richard J. Greenhorn’*. 
William J. Gron, Lawrence C. Joiner, 
Robert F. Maurer*, Ronald L. Ross, 
Victor M. Weltzien 

ATLANTA: Ear! Ruth 

BATON ROUGE: Rex T. Barrett, Henry 
™ Rf Robert P. McCracken, Ww. De 


BIRMINGHAM: Hunter S. Woodbery 
BOSTON: Arthur Miller, Nathaniel H. 


Pullin 

— Clarence E. Triffo, Charles 
A. Walker, Douglas A. ilson 

CAROLINA PIEDMONT: Henry B. Hra- 


banek 
ENTRAL ARIZONA: Warren M. Gaines 
CENTRAL ILLINOIS: William L. Barber 
CENTRAL KEYSTONE: John C. Clement, 
Lewis H. Dorward, Varnum H. Fens- 
termacher, William B. Holland, John 
W. Pickell, Robert E. Raymond, John 
F. Small, Kenneth R. Small, Rolin W. 
en, James L. Ward, Leroy 
eiss, G. Darby Williammee 
CENTRAL NEW YORK: Karl F. Muller, 
Douglas F. Muster 
CHATTANOOGA: Nolon V. King, Jr. 
CHICAGO: Joseph A. Baska, Jr., James 
M. Gafner, Donald S. Harrison, George 
R. Kincaid, W. Lionel Miller, Michael 
= Murray, Donald R. Peary, David W. 
parks, Victor H. Tomczak 
CINCINNA TI: Frank W. Kearney, James 
D. Kohl 
CLEVELAND: David H. Na 
Soe eee Charles R. "Sheckells 
YTON: Virgil L. Tudor, Jr. 
DELAWARE VALLEY: Andrew R. 
bardi 
DENVER: Car! J. Wones, Jr. 
DETROIT: Charles W. Diem, James D. 
re. Richard A. Lloyd, Thomas 
Potte 
EASTERN NEW YORK: Lawrence Sheldon 
FAIRFIELD COUNTY: Eugene B. Carman, 
Angus MacArthur, William F. Wolf- 
ner, I 
FOX RIVER VALLEY: Roger W. Lange 
HOUSTON: Ronald F. Baker, J. R. Borders, 
James R. Neville 
INDIANAPOLIS: J. Bryan Carver 
KANSAS CITY: Clifford C. Niederbremer 
LAKE SUPERIOR: Evered T. Lezotte 
LEHIGH VALLEY: Kramer J. Schatzlein 
LONG ISLAND: Howard M. Abrams, Ray- 
mond G. Gregory, Seymour Pack, John 
Cc. Slocum 
LOS ANGELES: Wilson Bradley*, Dr. Rob- 
ert Cornog’, Richard L. Emerson, John 
J. Fahey, Kenneth Fleck, George E. 
Fuson, Jr., Lucium W. Gaddis, M 
William Shriver 
LOUISVILLE: Ralph D. Brockmeier, Dean 
A. Cooper, James R. Cox, James R. 
Curd, Hayward T. Dennison, Everett 
Dunn, Joseph U. Ford, Martin F. Gen- 
try, Robert G. Greer, Delphin L. Hart- 
lage, Thomas J. Hasler, Herbert E. 
Jakob, Charles E. Kelsey, Robert S. 
Levy*, John H. Lindner, George W. 
Pike, Charles G. Powell, Jerome A. 
Seelbach, Jimmie Smith, Ellis E. Snaw- 
der, Lewis F. Spitzer, Harold J. Tay- 
lor, Jr.*, Robert A. Vance, James S. 
Woolfolk 
MILWAUKEE: John A. Kremers 
MOJAVE DESERT: Marvin E. Jones, Bert 
E. Lancaster, Ronald J. Rodda, Jack 
M. Telloian, Keith L. Tolboe 
MONTREAL: Jean J. Benoit, John R. Fy- 
dell, Roman Post-Poslawski, John F. 
Prefontaine, David J. Rosenberg 
NASHVILLE: Herbert E. McCurdy, 
W. Phillips, Francis W. Wasik 
NEW JERSEY: Albert J. Matlin, Donald 
C. Redman, John Sobchak, Stewart C 
Trammell, Frank J. Van Breedam 
NEW ORLEANS: Kirby J. Chatelain, Jr. 
NEW YORK: George J. Baker, Stephen 
M. Elonka, Charles A. Krahn, Pat J 
Morrisey, Harry R. Norwark 
NIAGARA FRONTIER: Clement R. Arri- 
son, Jr., Richard E. Johansson, Tim- 
othy R. Merlihan 
NORTHERN CALIFORNIA: Bernard A 
Coyle, Solomon Goldberg, John A. 
Hammerland, Robert T. Huang, Donald 
R. A. Jones, Jarrold M. Kunz, James 
H. Stannard, Jr 
NORTHEAST MICHIGAN: Louis Ander- 
son, Harold W. Moll, Eldon R. Rey- 
nolds, Paul M. Toth 
NORTHEAST bg ag ee 
Levie*, Charles B. McV 
OAK RIDGE: John W. Phillips, Ill 


Lom- 


Paul 


James E 


*Signifies that a new member of ISA has been 
admitted as a Senior Member. 





OGLETHORPE: William L. Travis 

OKLAHOMA CITY: John W. Lehman 

OMAHA: Francis W. Kielty 

ORANGE COUNTY: Garland R’. Love 

PHILADELPHIA: Martin Barofsky, Ed- 
ward A. Bates, Joseph J. Billera, 
Andrew S. Braytenbah, Allen D. Cook, 
William J. Diamond, Benjamin H. 
Fonorow, Robert E. Frankhouser, Arn- 
old Gavurin, E. Lee Haines, Henry R. 
Koenig, Charles Kuhs, Carl W. Magill, 
George M. Pharo, Romuald E. Przy- 
borowski, Roy O. Rhubright, Robert T. 
Schafer, James R. Stover, Benjamin 
Wm. Swank, Frank H. Taylor, Alfred 
G. Webb, John T. Yaroma 

PITTSBURGH: Gustave A. Sill, H. 
las Waldron 

PORTLAND: Stephen M. Batori 

RICHLAND: Harlan A. Jantzen 

ROCHESTER: Homer A. Hunt, Jr., 
J. Sauter 

SABINE NECHES: John B. Brown 

ST. LOUIS: Gerald C. Armstrong, John 
A. Dowthitt, Raymond E. Williams 

SAN FERNANDO VALLEY: Manuel S. 
Moore 

SANTA CLARA VALLEY: George A. Ohl- 
mann 

SARNIA: Leo K. Dodds, Roy T. 

SAVANNAH RIVER: Walter M. 
Jr., Harold Z. Wolfe, Jr. 

SEATTLE: Eugene D. Haugen, Leonard 
G. Holder, Richard C. Othberg, Rich- 
ard A. Schultz, Gary E. Singer, Robert 
H. Vahrenkamp, Jr. 

SOUTH BEND: Robert W. Rogers 

SOUT ' TEXAS: Clyde I. Roberts, 
Sc.oenfeld 

TOLEDO: Leslie E. Wheeler 

TORONTO: Gilbert Bernier, Edmund Ci- 
epiela, Christopher S. Cooke, David W 
Craig, Walter B. Davey, Lyman C. 
Davis, John A. Domenchuk, William 
D. Harper, Omer J. Jalbert, Albert 
D. Kaill, Hugh C. McIntyre, Hugi: 
McLeod, James F. Milne, James S 
Popiel, John C. Roberts, Garry W 
Scott, Richard A. Stephens, Bev. L 
West 

TULSA: Tom D. Castle, Boyd Christensen, 
Howard M. Hawks 

VANCOUVER: Ashton J. Spilsbury 

WASHINGTON: Donald H. Gleason, Rob 
ert B. King 

WICHITA: Robert D. Swiler 

UNAFFILIATED UNITED STATES: Rob- 
ert G. Bean, Martin Chayette, John 
R. Cooper, Richard O. Decker*, John 
R. La Mar, Joseph F. Manildi, Ralph 
L. Parr, Joseph A. Pommersheim, Rob- 
ert L. Stewart, Harold E. Trekell 

UNAFFILIATED FOREIGN: Reginald A 
Draves, Johan A. Kramer*, Adolf 
Krussman 


Doug- 


George 


Hunter 
Callaway. 


Henry 


Spectroscopy Analytical 
Service Offered 


A new Analytical Service Center 
opened by the Ridgefield Instru- 
ment Group, Schlumberger Corp 
will be the first service facility in 
the country offering all three of 
the relatively new radio-frequency 
spectroscopy techniques of Spin- 
Echo NMR, Wide-Line NMR and 
Electren Spin Resonance (ESR). 

The center was established to 
fulfi! a growing need in modern 
resvarch laboratories for fast, ac- 
cuvate, and economical sample anal- 
and spectrum interpretation 
services employing the most ad- 
vanced methods of RF spectroscopy. 


Ysis 





Are You A Member 
In Good Standing? 


If you have not yet paid your 
1961 ISA dues (due Nov. 1, 
1960) you are not in good 
standing. Maintain your ISA 
membership obligations by 
mailing your dues payment 





today to ISA Headquarters. 
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Impedance Measurement 
Universal impedance measur 
ing system uses modern resist- 
ance alloys to increase accuracy 
resistance 0.05%, inductance 
and capacitance 0.1% at | kilo 
cycle. System includes both a-c 
and d-c generators and detectors 
to provide adequate sensitivity 
for desired accuracy throughout 
measurement range; has resolu- 
tion to 120,005 dial divisions. 
Detectors are designed specifi 
cally for use with the bridge. 
Electro Scientific Industries. 
CIRCLE NO. 301 


Sector Potentiometer 


Circular-sector potentiometer, 
having an electrical travel of 
*3° and a resolution of 0.5%, 
measures very small angular 
movements with an accuracy 
within 7.2 minutes. Built for 
use in rugged environments, it 
is recommended for feedback 
and instrument applications and 
is fully qualified to meet string 
ent missile requirements. Service 
life exceeds 100,000 full excur 
sion cycles. Humphrey, Inc 


CIRCLE NO. 302 


Nulling Manometer 
Double-cistern nulling man- 
ometer provides highest accuracy 
for a primary standard in pres- 
sure measurement. Principle is 
identical to U-tube manometer, 
with the major refinement be- 
ing the use of a large-bore head 
on each leg. This facilitates 
reading to exceptionally close 
limits; makes capillary depres 
sion error negligible. Total 
range is 33”; static pressure may 
be as high as 150 psi. Ideal 
Aerosmith 
CIRCLE NO. 303 


Round-Opening Valves 

Line of full-round-opening 
Hypresphere lubricating plug 
valves has been expanded to 
provide 12, 16, 20, 24, 30, 34, 
ind 36” sizes for gas, crude oil 
and product pipeline use. These 
compact, quarter-turn valves 
can be turned on and off quickly 
and easily with power operators, 
making remote control feasible 
Bi-directional flow can be ac 
commodated. Rockwell Manu 
facturing Co 


CIRCLE NO. 5304 


Calibration Standard 
Standardizing and calibration 
of d-c voltmeters and ammeters 
to +0.05% accuracy can be ac- 
complished quickly by one op 
erator using a semi-automatic 
instrument calibration standard. 
Voltage ranges (21) are from 
0-150 microvolts to 0-1500 volts: 
current ranges (20) are from 
0-15 microamps to 0-30 amperes. 
Direct-reading outpug con 
trolled by servo circuit  Short- 
term stability exceeds 0.01%. 
Radio Frequency Labs. 
CIRCLE NO. 305 


Automated Analyzer 

Automated  carbon-hydrogen 
analyzer is economical and sim 
ple to operate, saves time and 
labor, and is recommended fot 
foods, petroleum, pharmaceuti- 
cals, plastics, and chemical in- 
termediates. Using a form of the 
time-tested Pregl method, the 
instrument permits rapid, ac 
curate analysis in practically all 
classes of substances that pyro 
lize at temperatures unde 
1100°¢ Coleman Instruments, 
Incorporated. 


CIRCLE NO. 306 


Conductivity Meter 
Pocket - size, direct - reading 
conductivity meter, designed 
specifically for the water treat 
ment field, eliminates the need 
for time-consuming laboratory 
instrument readings and permits 
immediate adjustment of chemi- 
cal additives. It operates on 2 
ordinary penlite batteries. Scale 
range from 100 to 5,000 ppm of 
sodium chloride. New technique 
eliminates polarization at the 
probe. Comroe Labs., Inc. 


CIRCLE NO. 307 


Wave Generator 

Sine and square wave gene 
ator covers range of 1 cps to 1 
Mc. Sine wave distortion is 
0.1%; square wave rise time is 
below | usec. Output impedance 
is 600 ohms on both waveforms 
Power capability is 10 volts RMS 
for sine wave and 10 volts peak 
to-peak for square waves. A 
fully transistorized square-wave 
can be switched in by a front 
panel control. Both waveforms 
are controlled by a 5-position 
decade attenuator. Waveforms, 
Inc 

CIRCLE NO. 308 
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FIRST AGAIN with 
ADJUST-ALL 
THERMOMETER 
Pat. +2,875,614 
adjustable 

stem length! 


A MILLION Adjust- Angle THERMOMETERS AGO.. 


...takes us back thirteen years, to U. S. Patent No. 2,524,894 
awarded to Weksler. Until a few months ago, Weksler was the only 
adjust-angle thermometer you could buy. Today you have a choice 
from several different manufacturers who are in first model produc- 
tion of this remarkable instrument. 
Thirteen years’ experience with a precise instrument represents 
a world of know-how...a decisive consideration in your choice of 
Weksler! Write for Bulletin AA-60. 
New Weksler adjust-angle industrial thermometers, completely rede- 
signed, ore full 2-inch width. ..easy reading highest accuracy in any 
ronge you desire. 7- 9- 12-inch scale sizes, plus exclusive 5’’ scale size! 





WEKSLER INSTRUMENTS 


CORPORATION 
195 EAST MERRICK ROAD, FREEPORT,L.|..N.Y 


e Temperature, Pressure and Humidity 


ORIGINATORS OF 
WORLD RENOWNED 
ADJUST-ANGLE 
THERMOMETERS 


Indicating and Recording instruments fo 
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A complete line 
for industrial 
applications and 


Original equipment 
1s & © FF FF Ff Ff SE OR. Us UL UD 


oe 


Interval ponents ‘ime Delay Timers 


a 


Running Time Meters Re-Cycling Timers 
C [@0sFAR wousrea. ree coroeaTon | 
| USTAFAL |NDUSTRIAL TIMER CORPORATION § 
TM IMER= 1411 McCarter Highway 


Newark 4, New Jersey 


; 
' 
ee ST 
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new electro- 
sensitive chart paper 


wn 


to bring out 
the best in your 


VVVVVVY \ 


high-speed recorders 





For manufacturers of instruments designed for instan- 
taneous recording, Nashua Corporation announces a 
superior new electro-sensitive chart paper—Electrace*. 
New Electrace offers you important advantages over 
conventional papers... 


Long — life — Patented coating reduces frictional 
wear... cuts writing wear. 

Low voltage marking — Excellent markings at low 
voltages. 


High resolution — Patented low-friction top coating 
reduces trace error . . . gives high resolution of input 
signal. 


Highly flexible backing — Sheet does not crack or fis- 
sure on sharp writing edge . . . permits rectilinear or 
curvilinear recording. 


Improved background — Patented coating gives max- 

imum background whiteness. 

Thin caliper sheets — A roll of Electrace lasts longer 
. records more. 

Marks at high altitudes — Works well even where oxy- 

gen virtually absent. 


Instant response — Records electric impulse the 
instant it’s received. 


New Electrace Chart Paper is either edge-conductive or 
through-conductive. It can be used in instruments de- 
signed for conventional papers without altering the 
instrument. 


Electrace is made to individual manufacturer’s grid, 
imprint, copy and color specifications. Nashua offers 
complete technical service, including design service, to 
manufacturers . . . provides papers tailored to specific 
instruments. Write for full details. 


*Trade Mark 
Me Hes 
pebesaiaon 


A 
“hart Panor Division 
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Case History No. 3 


82 


PACE 
TRANSOUCERS 


CAN TAKE /7 / 


PACE Model P3D differential pressure 
transducers were used by a missile Auxiliary 
Power Unit manufacturer to measure 
Hydrazene flow rate in production testing. 
The instrument was mounted adjacent to a 
turbine when the rotor failed. In the result- 
ing explosion, the transducer was struck by 
pieces of the rotor blade, knocked loose 
from its mounting and hurled 60 feet. 

When rechecked at the factory, the trans- 
ducer was found to be operative and with- 
in original specifications. With a new 
connector and mounting plate, it was as 
good as new. 


PACE builds a complete line of rugged, 


reliable magnetic reluctance transducers, 
designed to withstand extreme pressure 
overloads and the abuse encountered in 


normal and abnormal applications. 

Write today for detailed information and 
engineering assistance on these trans- 
ducers, Pace Instrumentation Systems, and 
laboratory, production line and in-flight 
Thermocouple Reference Junctions. 


| ad: ¥ Oo i eng ineeri ng com eT | 


13035 Saticoy Street — North Hollywood, California 
TRiangle 7-7139 
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ISA Journal 


new products 





Non-Contact Pump 
Hailed as “the pump that 
PLE RBLE ° . 
Twene never gets wet”, this new unit 
is designed to eliminate all con- 
tact between moving parts and 
the fluid being pumped. Intake 
and outlet are one continuous 
tube that passes through the 
pump body where it is exposed 
> to the “squee-gee” action of 
output ball-bearing rollers. Two pump 
(54 and 185 gph) are available. The Randolph Co. 
CIRCLE NO. 309 


Unique Two-Year Guarantee 


\ two-pen recorder with two non-overlap- 
ping channels on a 6”-wide chart features 
a unique-in-the-industry two-year guarantee, 
a throw-away ink well, and improved writing 
characteristics. Instrument will be available 
in July at a price of about $600. Esterline 
Angus Instrument Co 

CIRCLE NO. 310 


Power Supply With Overload Protection 
Solid-state, dual power supply provides 2 fixed voltage out 
puts: =15 volts de, each at 200 ma. Unit is not damaged, even 
by a prolonged short circuit, because short-circuit current is 
always less than full load. George A. Philbrick Researches, Inc 
CIRCLE NO. $11 


For Severe Corrosive Conditions 

New shutoff valve, rated to 6000-psi 
operating pressure in liquid or gaseous 
service, is constructed entirely of 303 
stainless steel with Teflon seals. Specifi 
cally intended for use where corrosive 
conditions are exceptionally severe, these 
valves feature a dead-tight seal instead 
of conventional O-rings. Valve need not 
be removed from the line for replace- 
ment of the Teflon seals. Circle Seal 


Products Co., Inc. CIRCLE NO. 312 


Primary Torque Standard 

Torque calibrator, in three scales covering a range of 0.5 
to 40.0 ounce-inches at an accuracy of +0.2%, can be used as a 
primary standard for measuring torque and calibrating torque 
devices. Waters Manufacturing, Inc CIRCLE NO. 313 


Positive Switching Action 
A reduction of shut- 
down time and more- 
positive switching action 
are key features of a 
new 3-way vacuum valve, 
designed to be the mas- 
ter control in a_high- 
vacuum system that uses 
a diffusion pump and a 
mechanical fore pump. 
A single, rapid-action 
lever for switching the valve’s operating positions eliminates 
problems associated with solenoid, hydraulic, or pneumatic 


mechanisms. Central Scientific Co. CIRCLE NO. 314 





Instrument-Torque 


Gage 

A precision torque gage, for measur- 
ing the starting, stalling, and friction 
torques on small instruments and 
miniature motors, permits clockwise o1 
torque to be regis- 
direction on the 
+1%, these 


counterclockwise 
tered in the same 
same scale. Accurate to 
gages are completely mechanical and 
nonmagnetic. Torque Controls, Inc. 


German-Made 


Portable Wheatstone Bridge is a compact, 
accurate slide-wire bridge for resistance meas 
urements of solid electrical conductors from 
0.05 ohm to 50 k ohms in 5 ranges. Instru 
ment has a built-in highly sensitive moving 
coil galvanometer, with needle pointer and 
mirror scale for fine zero indication. Measur 
ing voltage is provided by a built-in 4.5-volt 
battery. Epic, Inc. 


CIRCLE NO. 315 CIRCLE NO. 318 


Multiplies/Divides 

An analog multiplier-divider 
analog process control used in industrial and military instru 
mentation. It accepts three d-c analog input voltages (X, Y, 
and Z) and forms an output proportional to XZ/Y. It also 
can square, find geometric means, exact square roots, and solve 
Airpax Electronics, Inc. CIRCLE NO. 319 


High-Voltage Ceramic Transducer 

Piezoelectric ceramic transducers produce up to 4 volts per 
psi of applied mechanical force without having any external 
electrical power supplied. Practical operating range is 0 to 7,000 
psi. Operated as mechanical drivers, the elements produce a 
maximum of 0.1-psi pressure per applied volt. Maximum applied 
voltage is about 30,000 volts. Clevite Corp. CIRCLE NO. 316 


is applicable .o any type of 


quadratic equations 


Pinpoint Optical Syst 
re Infrared Moisture Analyzer 


A fully automatic pushbutton 
controlled infrared moisture an 
and calculates 
solids content 


A lens-lolder and tunnel 
aperture that can be used on 
either the light source or the 
photocell of a miniature photo 
scanner substantially in- 


to detect 


alyzer measures 
“. moisture or 
For the first 
weight of 
for the test; therefore a sample 
the 
size for 


electric 
creases system's ability 
small objects and small move 
ments. Scanner can detect ob 
jects as small as 0.010 inch in 
diameter; detects movements as 
little as 0.001 inch. Farmer Elec 
tric Products Co., Inc. 
CIRCLE NO. 317 


time, no specific 
sample is required 


always can be selected on 
sole basis of 
efficient, rapid far infrared dry 
ing. Moore-Milford Corp 


CIRCLE NO. 320 


proper 
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PHILIPS 
miniature recorder 


type PR 2400 A 
for mV and temperature measurements 














Panel space 144 x 144 mm (53/4, x 53/, ins.) 


@ Reliable null-balancing potentio- 
meter system 
Easily interchangeable ranges 
@ Transistorized plug-in amplifier 
with printed wiring 
Unique chart-winding system. 
High indicating-speed and 
critical damping 
Scale calibration for mV and all 
conventional thermocouples 
@ Completely mains operated. S 


PHILIPS 


U.S.A.: Philips Electronics Inc., Instrument Division, 750, South Fulton Ave., MOUNT VERNON N.Y 
Canada: Philips Electronics Ltd., 116 Vanderhoof Ave., TORONTO - Ontario 
Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhover - dolland 
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a ae Ee oes ee A new products 
TONE | 


—) i G M a L i Ni G Removable Flow Tube 


OSCILLATOR RESONANT A magnetic flow meter, featuring 
STABILIZER P a removable flow tube for convenient 





} 4 : sterilization, finds use in measuring 

= «iia i : flows of pharmaceuticals, film emul 

TRANSMIT fF igi F aaa = we sions, Ale ingredients, and othe 
ENCODE : i i . conductive materials requiring accu- 
: — rate, sanitary measurement. Calibra- 

tion of the instrument is unaffected 

by changes in temperature, conduc- 

tivity, viscosity, pressure, or density 

Metering accuracy is +1% of full 

scale throughout entire range. Foxboro Co CIRCLE NO. 321 





Calibrates Pressure Transducers 


Portable pressure pulse calibrator provides three-milliseconds 
rise time from atmospheric to calibration pressure, which can 
be set from a few inches of water to 1000 psi. Pressure is indi 
cated accurately on a precision Bourdon-tube gage supplied with 
the unit. Atlantic Research Corp CIRCLE NO. 322 


No Complicated Linkage 


Mounting direct to the 
valve shaft, a new valve 
operator for butterfly 


S/A-26% > eee 


CIRCLE NO. 81 ON PAGE 1U0 : - valves and dampers cuts 


cost by eliminating link 
ages and special mount- 
ings. Operator is_ ideal 
0 W/L for simple packaged oper- 
\ j/ > 
woe ation of any valve re- 
wR 
quiring up to a quarter 
turn. Automatic Timing & Controls, Inc CIRCLE NO. $23 


ot 


Non-Nulling Digital Voltmeter 


¢ 2} “ 
: = Unlike nulling voltmeters, which may load sensitive circuits 
we : : because the input impedance of such an instrument is rela- 
Nat 5 tively low until it reaches null, this transistorized digital volt- 
Ar for Recording meter features a very high input impedance that does not depend 


on null conditions within the instrument. An average of 200 


Instruments | oa readings per second is achieved with a +0.01% accuracy relative 


to either an external reference or the precise internal Zener 





We offer to the Instrument 4 : 
Maker Charts for all methods d reference. Electronic Associates, Inc CIRCLE NO. 324 
of Recording: Pen, Ball Point, 

Electrical, Thermal, Pressure 

and Metallic Stylus. 


Uniform accuracy is assured Servo Positions Tank Probe 
through the use of specialized 

equipment operated under 

controlled atmospheric humid- 

ity conditions. 


(GUBELMAN 


CHARTS INCORPORATED 
100-8 E. KINNEY ST., NEWARK 5, N. J. 


\ large X-Y servo positioning system, similar to an X-Y re- 
corder, positions a probe in an electrolytic tank of up to 42 x 
58 inches in area. Traverse speeds of up to 6 inches per second 
are obtained with a maximum positioning error of 0.05 inch. 
Ihe system typically is used for analog computer control over 
the position of a probe for measuring potentials in an electro 
lytic bath. Benson-Lehner Corp. CIRCLE NO. 325 
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Measures Magnetic Fields Small, Low-Cost Proximity Switch 


I ransistorized differential Highly sensitive proximity “limit” 
gaussmeter, providing 17 ranges switch, including completely transis 
from 0-0.1 gauss to 0-20,000 torized control and pickup units, sells 
gausses full scale, employs dual for approximately half the price of 
Hall effect prove elements to comparable units. The small pickup 
measure magnetic field gradients is highly sensitive to both ferrous and 
and absolute field values. Mag nonferrous metals. Unit's simplified 
netic fields from de to 4000 cps lesign eliminates time-consuming, 
can be measured. Radio Fre- critical setup adjustments. Electronic 
quency Labs., Inc NO. 326 Signals, Inc NO. 329 


Tiny Temperature Transducer Eliminates Human Supervision 


use in temperature ranges from —320 to +280°F, An automatic analyzer, which automates heretofore human 


Designed for 
and decisions in chemical analysis, can determine the 


this versatile temperature transducer can measure skin tempei operations 
the level of liquid nitrogen and act as the chloride content of fluids down to 10 parts per billion with 


atures down to 
analyses the same way 


temperature-compensation element for constant signal readout precision to =1%. It handles chemical 

lime constant is better than 700 milliseconds. Crescent Engi a chemist does, but eliminates the element of human supe 

neering & Research Co CIRCLE NO. 327 vision and manual operation. Technicon Controls, In¢ 
CIRCLE NO. 350 


Accurate, Reliable Programing Primary Calibration 


Cam-operated program controller 
is designed for accurate, reliable, 
and automatic reproduction of any 
predetermined program. Any vari 
able that can be resolved into a 


Ultra-high resistance bridge is 
a self-contained unit, complete 





with built-in battery supply 
electrometer amplifier galvan 


ometer, and nine plug-in ratio 
millivolt signal can be controlled es 
arms. No auxiliary equipment 

in almost unlimited patterns. Full i 
is necessary, and the bridge can 

scale rises can be accomplished in 


a0) rotation Chart can be re be ready for operation in just 





ten seconds. The instrument has 
moved at any time without inte 
fering with the program cycle 

mary calibration laboratories 


Barber-Colman Co NO. 328 
and in process testing. Mid-Eastern Electronics, Inx NO 


widespread application in pri 


PHOTOVOLT 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


ULTIPLIER-PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 





MOD. 520-M 


] 
J 
i 


PHOTOVOLT Corsneition 


95 Madison Avenue New York 16. N. Y Peri We : 
See acre 5 ow SOE IG: 
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Valuable technical 


Are any missing 


These technical publications, which contain the latest applications, reflect the most 
current thinking of the leaders in instrumentation. As a non-profit technical society, 


ISA is able to offer these important reference materials to members and non-members 


at special low rates 


RECOMMENDED PRACTICES 
ISA Committees, staffed with leading 
authorities which represent instrument 
users and manufacturers, have developed 
the following standards and recommended 
practices 


Complete set of ISA Recommended Prac- 
tices, including sturdy binder. ISA Memb 
$12., Non-Memb. $18. 


Thermocouples and Thermocouple Exten- 
sion Wires (ISA-RP1.1-7) Includes color 
coding. terminology, limits of error, wire 
sizes, fabrication, installation, application 
and EMF tables. 32 pages. ISA Memb. $2., 
Non-Memb. $3 


Manometer Tables (ISA-RP2.1) Presents 
fundamental conversion factors common- 
ly used in manometry, recommended defi- 
nitions of pressure in terms of a column 
of mercury and water, and for a large 
number of liquids, tables of pressures 
indicated by, or equivalent to, heights of 
columns at various temperatures. Includes 
discussion of the more frequent or more 
important sources of error in manometric 
measurements. ISA Memb. $1., Non-Memb 
$1.50 


Flowmeter Installations Seal and Con- 
densate Chambers (ISA-RP3.1) Describes 
how head-type fluid meter installations 
are simplified by uniform practices in 
the fabrication of their seal and conden- 
sate chambers. Uniformity pertains to 
overall dimensions, general arrangement 
and location of connections, and minimum 
sealing volume required by conventional 
meters. ISA Memb. 50¢. Non-Memb. 75¢. 


Flange Mounted Sharp Edged Orifice 
Plates for Flow Measurement (ISA-RP3.2) 
Establishes recommended orifice plate 
materials, uniform symbols for dimen- 
sioning, uniform dimensions, uniform tol- 
erances and uniform identification prac- 
tices. ISA Memb. 50¢, Non-Memb. 75¢ 


Uniform Face to Face Dimensions for 
Flanged Control Valve Bodies (ISA-RP4.1) 
Use of these dimensions by control valve 
manufacturers allows piping design, where 
control valves are involved, without giv- 
ing special consideration to the make of 
equipment to be used. ISA Memb. 25¢, 
Non-Memb. 50¢ 





Standard Control Valve Manifold Designs 
(ISA-RP4.2) Concerns carbon steel con- 
trol valves only. The manifold designs are 
intended for use where maximum flexi- 
bility is needed. ISA Memb. 50¢, Non- 
Memb. 75¢ 


Instrumentation Flow Plan Symbols (ISA- 
RP5.1) This report presents a means of 
providing a satisfactory system of symbols 
and identifications for industrial process 
instrumentation equipment, to designate 
and identify such equipment on flow plans 
and in other requirements. The purpose is 
to promote a uniformity of practice that 
will simplify and expedite instrumentation 
work. ISA Memb. $1., Non-Memb. $1.50. 


Pneumatic Control Circuit Pressure Test 
(ISA-RP7.1) Provides a satisfactory pro- 
cedure for the testing of pneumatic con- 
trol circuits for leaks together with rea- 
sonable criteria for acceptance of work 
done and suitable aids for performance. 
ISA Memb. 25¢, Non-Memb. 35¢. 


Color Code for Panel Tubing (ISA-RP7.2) 
Describes a uniform color code by func- 
tion for pneumatic tubing on instrument 
panels for rapid identification. ISA Memb. 
25¢, Non-Memb. 35¢. 


Mercury Handling (ISA-RP11.1) Provides 
a safe and practical guide to users of 
metallic mercury in connection with in- 
dustrial instrumentation. Presents collect- 
ively the best available information con- 
cerning the safe and efficient handling of 
mercury in the field. Only the more com- 
mon applications are dealt with. ISA 
Memb. 50¢, Non-Memb. 75¢. 


Electrical Instruments in Hazardous At- 
mospheres (ISA-RP12.1) Reports recom- 
mended methods for the installation of 
instruments in hazardous atmospheres. 
Chief objective is safety. Recommenda- 
tions are based or analyses of many situ- 
ations, avoiding arbitrary decisions wher- 
ever possible. ISA Memb. 50¢, Non-Memb. 
75¢. 


Instrument Purging for Reduction of Haz- 
ardous Area Classification (ISA-RP12.4) 
Describes safe and economical procedures 
for installing electrical instruments in 
hazardous atmospheres. Deals mainly with 
a technique for reducing the hazard class- 
ification by the cortinuous addition of an 
air or inert gas within a general purpose 
enclosure. ISA Memb. 75¢, Non-Memb. 
$1.25. 


Terminology, Dimensions and Safety Prac- 
tices for Indicating Variable Area Meters 
(Rotameters) (ISA-RP16.1.2.3) Establishes 
uniformity of connection dimensions to 
permit interchangeability of one manu- 
facturer’s meters with another manufac- 
turer’s meters of the same size. Provides 
a common ground of terminology, use 
and component parts and accuracies of 
these meters. Provides a reference for 


literature from 


the 


from your 


safe working pressures of these meters. 
ISA Memb. 50¢, Non-Memb. 75¢. 


Nomenclature and Terminology for Ex- 
tension Type Variable Area Meters (ISA- 
RP16.4) Defines the nomenclature and 
terminology of various types of exten- 
sions applicable to 5 inch (125mm) glass 
and metal tube variable area meters (ro- 
tameters). ISA Memb. 50¢, Non-Memb. 75¢. 


Specification Forms for Instruments, 
Gages, Thermocouples, Orifice Plates & 
Flanges, Control Valves, and Pressure 
Safety Valves (ISA RP-20.1) Provides uni- 
formity in Instrument Specifications, both 
in content and form. See listing below. 


Materials for Instruments in Radiation 
Service (ISA-RP25.1) Report serves as a 
guide to the selection of materials for use 
in intense radiation fields such as those 
encountered in and around nuclear re- 
actors. ISA Memb. 50¢, Non-Memb. 75¢. 


Dynamic Response Testing of Process 
Control Instrumentation, Part I—General 
Recommendations (ISA-RP26.1) First of 
a series; recommends a dynamic test 
procedure for measurement and control 
equipment for production processes. ISA 
Memb. 50¢, Non-Memb. 75¢. 


Dynamic Response Testing of Process 
Control Instrumentations, Part Il—Devices 
with Pneumatic Output Signals (ISA- 
RP26.2) Presents concise recommendations 
for dynamic response testing of devices 
with pneumatic output signals. Tabular 
format is used, summarizing the recom- 
mendations, to simplify their use in lab- 
oratories by those familiar with dynamic 
response testing. ISA Memb. 50¢, Non- 
Memb. 75¢. 


Dynamic Response Testing of Process 
Control Instrumentation, Part I1I—Devices 
with Electric Output Signals (ISA-RP26.3) 
Presents concise recommendations for dy- 
namic response testing of measurement 
and control devices with electrical output 
signals. Tabular format is used, summar- 
izing the recommendations, to simplify 
their use in laboratories. ISA Memb. 50¢, 
Non-Memb. 75¢. 


SPECIFICATION FORM PADS 
(ISA-RP20.1) 


Assures accuracy and completeness in 
specification of instruments. Promotes 
uniformity in terminology. Can be com- 
municated without transformation or 
misunderstanding. Facilitates quoting, 
purchasing, receiving, accounting and 
ordering procedure by uniform transmit- 
tal information. Provides a permanent 
record and means for checking the in- 
stallation. Facilitates training of person- 
nel associated with any phase of instru- 
mentation. Improves efficiency from the 
initial step to the final installation. 


Each pad contains 50 translucent sheets 
of a single form with appropriate instruc- 
tions on opaque paper at the end of each 
pad. Complete set of 20 pads: ISA Memb. 
$15.00., Non-Memb. $22.50. Individual pads 
available. ISA Memb. $1.25, Non-Memb. 
$1.75. Order by name and code number. 


& Include these current publications to up-date your reference library. 
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Instrument Society of America 


technical 


Temperature Instruments (Filled 
Systems) 

Temperature Instruments (Filled 
Systems) 

Temperature Instruments (Potenti- 
ometer Pyrometer & Resistance) 

Temperature Instruments (Potenti- 
ometer Pyrometer & Resistance) 

Thermocouples 

Thermocouples 

Indicating Bimetal Thermometers 

Indicating Bimetal Thermometers 

Pressure Instruments 

Pressure Instruments 

Pressure Gages 

Pressure Gages 

Differential Pressure Instruments 

Differential Pressure Instruments 

Orifice Plates and Flanges 

Level Instruments 

Receiver Instruments 

Receiver Instruments 

Control Valves 

Pressure Safety (Relief) Valves 


ISA PROCEEDINGS 

Technical papers presented at ISA Con- 
ferences and Symposia throughout the 
year are published in bound editions. ISA 
Proceedings constitut: 2 permanent record 
of the progress bc: made in the field 
of instrumentation and automatic control. 
Written by leading authorities, these pa- 
pers represent an invaluable reference for 
every instrumentation executive, engineer 
and technician. 


ISA Non- 
Memb. Memb 

ISA Winter Conference Pro- 
ceedings, St. Louis, 1961 

ISA Fall Conference Pro- 
ceedings, New York, 1960 12.00 18.00 

ISA Summer Conference 
Proceedings, San Fran- 
cisco, 1960 8.00 

ISA Winter Conference Pro- 
ceedings, Houston, 1960 8.00 12.00 

ISA Annual Conference, 1957 3.00 5.00 

Chemical & Petroleum In- 
strumentation Symposium 
1960 and 1959, each 

Chemical & Petroleum In- 
strumentation Symposium 
1958 3.00 5.00 

Electrical Safety Symposium 
Proceedings 1960 5.00 8.00 

Electrical Techniques in 
Medicine & Biology, Di- 
gest 13th Conference, 1960 5.00 

Gas Chromatography Sym- 
posium 1957 (Hard Cover 
Printed Edition) 12.00 

Gas Chromatography Sym- 
posium 1959 (Hard Cover 
Printed Edition) 

Iron & Steel Instrumenta- 
tion Conference 1960 and 
1959, each 

Instrumental Methods of 
Analysis 1960 10.00 

Instrumental Methods of 
Analysis 1958 3.00 5.00 

4th National Flight Test 
Symposium 1958 5.00 8.00 

National Power Symposium 
1960 and 1959, each 5.00 8.00 

ist National Pulp and Paper 
Instrumentation Symposi- 
um 1960 


ORDER NOW 


$ 8.00 $12.00 


12.00 


5.00 8.00 


12.00 


16.00 16.00 


3.50 3.50 


15.00 


library? 


ISA Non- 
Memb. Memb 
National Telemetering Con- 
ference 1959, 1958 and 1957, 
each 3.00 5.00 
National Telemetering Con- 
ference 1960 4.50 6.50 
Nuclear’ Instrumentation 
Symposium 1959 5.00 8.00 
Rubber & Plastic Instrumen- 
tation Symposium 1958 3.00 5.00 
Strain Gage Instrumenta- 
tion, Preprint Compilation, 
1960 2.50 
Underwater Instrumentation, 
Preprint Compilation, 1960 5.00 


RUSSIAN TRANSLATIONS 
Authoritative English cover-to-cover 
translations of four leading, original Rus- 
sian technical journals provide the means 
of staying informed of the latest develop- 
ments in Soviet instrumentation, meas- 
urement techniques and automatic control 
Prices listed are for yearly subscriptions 


Automation and Remote Control— Articles 
on all phases of automatic control the- 
ories and techniques. Published monthly 
by the Academy of Sciences, U.S.S.R. ‘59 
and '60 issues, each—U.S. and Canada $35., 
Other Countries $38. 


Industrial Laboratory—Published monthly 
by the State Scientific-Technical Commit- 
tee of the Council of Ministers, U.S.S.R 
Presents articles on instrumentation for 
analytical chemistry and physical and 
mechanical methods of material research 
and testing, ‘59 and ‘60 issues, each—U.S 
and Canada $35., Other Countries $38 


Instruments and Experimental Techniques 

Published bi-monthly by the Academy 
of Sciences, U.S.S.R. Articles relate to 
function, construction, application and 
operation of instruments in various fields 


of experimentation. '59 and ‘60 issues, each 
—U.S. and Canada $25., Other Countries 
$28. 


Measurement Techniques Published 
monthly by Academy of Sciences, U.S.S.R 
Particularly interesting to those engaged 
in study and application of fundamental 
measurement 59 and ‘60 issues, each- 
U.S. and Canada $25., Other Countries $28 
Special combination subscriptions avail- 
able at lower rates. Discount to libraries 
of non-profit academic institutions. Back 
issues and individual copies available 
Write for further information 


TRAINING AIDS 


Includes texts, guides and films suitable 
for developing programs in instrumenta- 
tion 


TEXTS 

Principles of Frequency Response — de- 
scribes in non-mathematical terms the 
elements of frequency response—a tool for 
quantitative dynamic analysis of instru- 
ments and process systems. ISA Memb 
$1.25, Non-Memb. $2. 


Principles of Automatic Control—presents 
the basic fundamentals of control and 
explains the stepwise approach to fully 
automatic control of a typical industrial 
process. ISA Memb. 65¢, Non-Memb. $1.25 


Instrumentation Lecture Notes — 

Newly published. A thorough 
many techniques for 
114 pages; 148 illus- 
ISA Memb 


Basic 
Part I 
treatment of the 
measuring variables 
trations; contains references 
$3.50, Non-Memb. $5 


VISUAL AIDS 

Two 35 mm. sound and color films avail- 
able: “Principles of Frequency Response” 
and “Principles of Automatic Control.” 
(For rent or for sale) Write for further 
information 


Instrumentation lecture notes film strips— 
Series consists of five individual sets of 
35mm film strips designed to complement 
guide. $25.00 


ELECTRICAL SAFETY 
ABSTRACTS 


Contains important data on explosion haz- 
ards, intrinsic safety and the electrical 
ignition of gases, vapors and dusts. 261 
full abstracts; 398 references; 123 pages 
ISA Memb. $3.50, Non-Memb. $5 
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INSTRUMENT SOCIETY OF AMERICA, 313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me the following ISA Technical 


ISA Member Non Member 


Name 


Address 
City : — a 
Check 


| Enclose Money Order 


| 
| 
| 
| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
| 


Publications 


Total $ 


Product 
Zone State 


Cash Purchase Order [] Bill me 
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Judging by 
the Company 
We Keep... 


‘a 


The Company We Keep have 
many names, one standard: all are 
perfectionists. For Custom Control 
Centers, they frequently call on us 

we're perfectionists too! Won't 
you join “The Company We Keep?” 
Contact us for all your Control Cen- 
ters. 





The Electro-Mech panel shown above 
controls a large water conditioning 
system. It has over 3000 relay con- 
tacts and 13,000 feet of wire. Electro- 
Mech excellence of design and me- 
ticulous craftsmanship. which makes 
possible the flawless operation of 
systems such as this. are hallmarks 
of perfectionists. 


Allow us to submit a proposal on 
your control system needs. 


Electro-Mech Corp., Norwood, N.J. 


Ge, 
Electro-Mech 
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PERSONALITIES 





Moore Products .. . James E. Gam- 
brill (photo), Philadelphia Section 
member, has been appointed general 
sales manager. He was secretary of 
the “Philadelphia Society for Instru- 
mentation” in 1944 before ISA was 
formed and was one of a small group 
who took part in early organization 
meetings which resulted in the Na- 
tional ISA. 


De Var Systems .. . Edgar S. Gil- 
christ, Fairfield County Section man, 
was elected to the post of Vice Pres- 
ident. 


Performance Measurements .. . Wil- 
liam Christensen, noted designer and 
manufacturer of custom-built in- 
strumentation for the automotive in- 
dustry, has joined the firm to ex- 
pand their quality control equipment 
and inspection test group. 


Electro-Mech . .. Senior ISA mem- 
ber, Anthony L. Liccardi (photo), 
has been appointed chief engineer. 


Anthony L. Liccardi William E. Vannah 
Electro-Mect rr The Foxhor mpany 


DynaSales . . . Los Angeles Section 
member, Robert L. Marshall has an- 
nounced the move of his company 
to larger offices in Los Angeles.. . 
recently added as sales engineer for 
the San Fernando valley area was 
M, M. Vogel. 


Temptron ...a national specialist in 
the field of temperature measure- 
ment, Everett Babbe, has been 
named to the new post of chief engi- 
neer. 


Foxboro . . . Fairfield County Sec- 
tion member William E. Vannah 
(photo), former chief editor, Control 
Engineering, has been appointed an 
associate for advanced engineering. 
He will provide engineering and 
market guidance for advanced prod- 
ucts and systems at Foxboro, while 
continuing as a consulting editor to 
Control Engineering. 


Bailey Meter Co. Ltd. J. G. 
Grant (photo) Calgary Section mem- 
ber, has been named resident engi- 
neer. R. N. Forbes (photo), is new 
district manager of the recently re- 
located Alberta District office in 
Edmonton. 


Sturgis L. Stentz 
The Ralph M. Parsons 
Company 


James E. Gambrill 


Ralph M. Parsons Co... . Sturgis L. 
Stentz (photo), Los Angeles Section 
man, has been named manager of 
the Petroleum Automation Depart- 
ment. 


Radiation Inc. ... ISA man Homer 
R. Denius, president, was elected 
Chairman of the Board. 


Convair Instruments . . . San Diego 
Section member Wally Finch has 
been named Product Manager of the 
firm, a division of General Dynam- 
ICs. 


Electrical Testing Labs . . . Gordon 
Thompson, well known for his work 
using a-c bridges for measurements 
of capacitance inductance and resist- 
ance to 10 meps, and on precision 
measurement of dielectric loss and 
power factor of high voltage cables 
and capacitors, has been named vice 
president and technical director . . 

E. H. Salter, also concerned with 
instrumentation and the conduct of 
precision electrical measurements, 
succeeds Thompson as chief engi- 
neer ... A. R. Chick, identified with 
measurements in the field of photo- 
metry, succeeds Salter as manager, 


Photometric Laboratory R. J. 
Amorosi, formerly president of Para- 
meters, Inc., has joined ETL as as- 
sistant to the chief engineer. 


Alpha Metals . . . Daniel Gray, re- 
search chemist, has been named spe- 
cial consultant on technical prob- 
lems. Formerly with Oneida, Ltd., 
he worked on semimicro and trace 
analysis development of improved 
methods of analysis, particularly on 
instrumental methods. 


Conoflow J. Robert Simpson 
(photo), Chicago Section member, 
and general sales manager of Cono- 
flow, was elected a vice president. 


J. G. Grant J. Robert Simpson 
Bailey Meter Co noflow Corporation 





Greenbrier Instruments . . . several 
new appointments have been an- 
nounced ... William J. Baker, Hous- 
ton Section, is Director of Research 
for the newly created Southwest 
Division . . . Lee Zinn, Houston Sec- 
tion, has been named manager of the 
engineering department in Ronce- 
verte, West Va. Baton Rouge 
Section man, Frank Harvey, will 
serve as sales manager of the S.W. 
Division .. . S. D. Delaune is man- 
ager of Sales Engineering in Ron- 
ceverte ... Joel Beeby and Gene 
Harrison have joined the firm as in- 
strument engineers. 


Liberty Electronics . Joseph F. 
Richards has been appointed vice 
president of the firm’s subsidiary, 
Perfect Gear and Instrument Corp. 
.. . S. Pomerantz has been named 
general manager. 


Ohmart Corp... . Cincinnati Section 
man H. L. Cook (photo), has been 
elected vice president 


eee 


R. N. Forbes _ H. L. Cook 


.< 


Melpar W. Gerald James has 
been appointed special assistant to 
the vice president for Advanced De- 
velopment. He was formerly with 
the Instrumentation Department, 
Oak Ridge National Lab, where he 
later became group leader in cir- 
cuitry development. 


Electronic Development Corp... . 
missile instrument designer Donald 
Spooner has stepped into the new 
post of project engineer for tele- 
metry and data acquisition systems. 


Electro-Optical Systems .. . Dr. 
Harold Lyons has joined the staff as 
vice president, and will manage the 
firm’s newly formed Quantum Elec- 
tronics Div. 


Perkin Elmer ... Dr. R. C. Gore, has 
joined the firm as product specialist 
in Molecular Spectroscopy, Instru- 
ment Division. He will conduct re- 
search studies for the extension of 
infrared instrument applications. 


Circuitdyne Corp. Dr. Morton 
Alperin, noted figure in the advance- 
ment of space technology, has just 
been elected Chairman of the Board 
of the newly-formed company. As 
former Director of Advanced Stud- 
ies for the A.F. Office of Scientific 
Research, he was responsible for the 
creation of the first known inhabited 
space simulation facility at Litton 
Industries Space Laboratory. 


differential or 
gauge pressure 
quichly... 
accurately... 
reliably 


READ 


Wallace & Tiernan Aneroid Dial 
Indicators give you fast response, 
high sensitivity, reliable 
accuracy. 


Whether you’re in testing, man- 
ufacture, or research, there’s a 
W&T Dial Indicator that’s ideal 
over a wide range of differential 
or gauge pressures. 


A W&T Aneroid Dial Indicator 

guarantees you: 

* Accuracy 0.1% to 0.33% 

* Sensitivity 0.01% to 0.2% 

* Range 0-10” H20 to 0-500 
p.s.i.g. 

«x Light weight, small size 

* Custom-calibrated dial 

* No corrections 


W&T Aneroid Dial Indicators are also furnished 
as compound gauges with zero center for measur- 


ing both pressure and vacuum. 


Find out how these reliable. easily read dial indica- 
iors save you man-hours. For full information on 
their convenience, adaptability, dependability, and 
other outstanding features. write Dept. A-129.99. 


OMFERENTIAL 
PRESSURE 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
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HOW T0 
GET AHEAD 
ON THE JOB? 


Be sharp. Keep informed of the latest 
developmentsand techniques. Today’s 
innovations soon are replaced by to- 
morrow’s achievements. 


Shun new ideas and advancements. 
Nothing ever really changes. 


Marry the boss’s daughter. Let some- 
body else do the worrying.* 


successful man to move ahead on the job, advance in his 

profession, he must stay current. The need to know impels him 
to stay informed @ And what better way of keeping abreast of the latest 
developments in instrumentation than through membership in the 
Instrument Society of America, the only internationally recognized 
Society completely devoted to advancing this dynamic technology. 
Through conferences and symposia; clinics and workshops, educa- 
tional programs, training aids, exhibits and through various society 
publications an ISA member is able to further his own knowledge 
of instrumentation. He can also contribute profitably to his company’s 
use of modern techniques of measurement, data processing and com- 
putation, control and systems engineering @ How to get ahead on your 
job? Easy. Become a member of ISA, fastest growing society in the 
country today. 


*Statistics show that the average boss has only 1.2 daughters. Frarikly, the 
odds are against you here. 


f simple quiz... and obviously not difficult to answer. For the 


ANNUAL DUES... 


Senior Member and Member 
Associate Member 
Student Member 


Membership includes free subscription to JSA Journal, 
official publication of the Society . . . first in instru- 
mentation, automatic control and systems news and 
editorials. 


PY 6 San a ene sem ste aie pon re Se a 


INSTRUMENT SOCIETY of AMERICA 


313 Sixth Avenue, Pittsburgh 22, Pa. 


I want to advance in my profession. Please send me your free 
booklet, ““Your Place In Instrumentation” and a Membership 
Application Form. 
NAME 
ADDRESS . 
CITY ____ ZONE STATE 

L. ala eeETllCeeeETllUCeeeUmeeelUCmceeelUCeeerlCeerlCeerlCeeerlCeelCeeer eee eee 
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4 NEW BOOKS 


Optics of the Electromagnetic Spec- 
trum, C. L. Andrews; 501 pp., 
$12.00. (Order from Prentice- 
Hall, Inc., Englewood Cliffs, 
N.J.) 


Practical Microscopy, C. L. Dudding- 
ton; 237 pp., $6.50. (Order from 
Pitman Publishing Corp. 2 
West 45th St., New York 36, 
N.Y.) 


AGARD Aeronautical Multilingual 
Dictionary; Editors: G. H. Fren- 
ot and A. H. Holloway; 550 pp., 
$20.00. (Order from Pergamon 
Press, 122 East 55th Street, New 
York 22, New York.) 


The Physics of Flow Through Por- 
ous Media; Adrian E. Scheid- 
egger; 313 pp., $15.50. (Order 
from the Macmillan Co., 60 Fifth 
Ave., New York 11, New York.) 


Probability: An Introduction, Sam- 
uel Goldberg; 322 pp., $7.95. 
(Order from Prentice-Hall, Inc., 
70 Fifth Ave., New York 11, 
New York.) 


Principles and Design of Produc- 
tion Control Systems, Evan D. 
Scheele, William L. Westerman 
and Robert J. Wimmert; 369 
pp., $9.00. (Order from Prentice- 
Hall, Inc., Englewood Cliffs, 
N.J.) 


Kinematics and Dynamics of Ma- 
chinery, Robert L. Maxwell; 477 
pp., $9.75. (Order from Prentice- 
Hall, Inc., Englewood Cliffs, 
New Jersey.) 


Transistor Manual, 329 pp., $1.00, 
(Order from Semiconductor 
Products Dept., General Elec- 
tric Co., Kelley Building, Liver- 
pool, N.Y.) 


Engineering Thermodynamics, New- 
man A. Hall and Warren E. 
Ibele; 643 pp., $10.50. (Order 
from Prentice-Hall, Inc., Engle- 
wood Cliffs, New Jersey.) 


Missile Aerodynamic, Jack N. Niel- 
sen; 450 pp., $12.50. (Order from 
McGraw-Hill Book Co., 330 
West 42nd St., New York 36, 
New York.) 


Basics of Induction Heating (2 Vol- 
umes), Chester A. Tudbury; 
Vol. 1, 140 pp., $3.90; Vol. 2, 
144 pp., $3.90. (Order from John 
F. Rider Publisher, Inc., 116 
West 14th St., New York, New 
York.) 





GOVERNMENT 
PUBLICATIONS 





4 


NBS Research Activities 

A 186-page report, presented in 
compact, digest form, gives an il- 
lustrated account of NBS research 
and measurement activities for the 
fiscal year 1960. (Order Research 
Highlights of the National Bureau 
of Standards, Annual Report 1960, 
NBS Misc. Publ. 237, 65¢ from: Su- 
perintendent of Documents, U.S. 
Government Printing Office, Wash- 
ington 25, D.C.) 


Translations of Russian 
Literature on Computers 
Translations of Soviet computer lit- 
erature are now available through: 

Office of Technical and Services 

Administration, U.S. Commerce De- 

partment, Washington 25, D.C. 

60-31877 Foreign Developments in 
Machine Translations and Infor- 
mation Processing. USSR Oct. 
1960, 21 pp., 75¢. 

60-41693 Input and Output of In- 
formation in High-Speed Digital 
Computers, O ‘t. 1960, 42 pp., $1.25. 
Transl. of article in Avtomatiches- 
koye Upravleniye i Vychislietel’ 
naya Tekhnika, Moscow, 1958. 
N. V. Trubnikov. 

60-41030 TsEM Digital Electronic 
Computer. July 1960, 28 pp., $1. 
Transl. of article from Problemy 
Kibernetiki, No. 1, Moscow, 1958. 
G. A. Mikhalov. 

61-11013 Cybernetics and Man. Nov. 
1960, 4 pp., 50¢. Transl. of un- 
signed article from Priroda, Mos- 
cow, Vol. XLIX, no. 8, Aug. 1960. 

60-41267 Superconductivity and Cy- 
bernetics. Aug. 1960, 11 pp., 50¢. 
Transl. of article from Priroda, 
No. 2, Moscow. Feb. 1960. A. N. 
Zimarev and V. Ya Kontarev. 

60-41724 Concerning the Automa- 
tion of Processing of Experimen- 
tal Data in Investigating the Ir- 
regular Ionesphere. Nov. 1960, 20 
pp., 75¢. Transl. of article from 
Vestnik Moskovskogo Univeriteta, 
Seriya III, Fiz. Astron., Moscow, 
1960, No. 1. V. D. Gusev and T. A. 
Gay lit. 

60-41585 The Use of the M-2 Elec- 
tronic Digital Computer (Brief 
Report). Oct. 1960, 17 pp., 50¢. 
Transl. from mono. 1959. A. L. 
Brudno and Yu. A. Lavrenyuk. 

60-41262 Principles of Designing 
Controlling Mathematical Ma- 
chines on the Basis of General- 
Purpose High-Speed Digital Com- 
puters. Sept. 1960, 31 pp., 75¢. 
Transl. of mono. Moscow, 1958. 
V. A. Zimin. 

60-41270 Symbolic Programing for 
the Electronic Computer of the 
Academy of Sciences, Latvian 
SSR. Oct. 1960, 15 pp., 50¢. Transl. 
of Akademiya Nauk Latviyskoy, 
USSR (Riga) Izvestiya, 1958. Ye.I. 
Arin’ and M. A. Shneps. 


D-C AMPLIFIER EVALUATION 


AMPLIFIER 


he linear d-c amplifier repro- 

duces the input signal exactly 
over the full dynamic range. Neg- 
ative feedback and careful com- 
ponent choice make possible close 
approaches to 100% d-c amplifier 
linearity. 
Non-linearity is here defined as 
the maximum gain deviation, 
over the entire amplifier range, 
from an ideal straight line pass- 
ing through Cartesian co-ordinate 
origin. The graph (Fig. 1) indi- 


+E output 4 
F Ad svaNOARD 


-£ signal +£ signa! 


BEST FIT" 
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FIG.! 7 ~E output 


cates this as well as what is 
known as the best fit method of 
measurement. The latter splits 
the error. This discussion refers 
to the maximum gain deviation 
technique. Generally speaking an 
amplifier with 0.02% non-line- 
arity is considered good. 


D-C Amplifier Linearity Test 


A null-indicating test set-up is 
shown in the schematic (Fig. 2). 
Here, an attenuator is inserted 
between a d-c signal and the amp- 
lifier input. This d-c signal is 
made equal to maximum rated 
output of the amplifier under 


ADJUSTED TO EQUAL 
MAXIMUM RATED AMPL 


- 
¥ 


Ahh hha 
AAA AAAS 
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ATTENUATOR 


test. The attenuator reduces the 
signal by an amount equal to the 
amplifier gain. As a result, under 
linear conditions, the amplifier 
output and d-c signal, prior to the 
attenuator, are equal. This zeros 
the zero-center reading 0-10 mic- 
rovoltmeter connected between 
the amplifier output and the d-c 
voltage. Any meter deviation is 
due to amplifier non-linearity. An 


number 5 in a series 


LINEARITY 


X-Y recorder facilitates this test. 
For more detail, write for BEAN 
124. 


AccuData Ill has 
0.005 Per Cent Non-Linearity! 


The AccuData III is the latest of 
Honeywell’s data handling ampli- 
fiers. This all-transistor, wide- 
band differential input, chopper- 
stabilized d-c amplifier has the 
lowest non-linearity of any ampli- 
fier in its field. 


The AccuData III has single-end- 
ed as well as differential input 
ranges, input impedance of 2 


; 


j cw 
| x34 


SINGLE - ENDED 


GA 
x 


N 


} 
aK 
| 1OK 


OPEN 
Loor 


megohms differential (20 meg- 
ohms single-ended), and power 
output sufficient to drive the 
highest frequency galvanometer 
oscillograph to its maximum de- 
flection. In addition to exception- 
al linearity, the AccuData III 
offers excellent drift characteris- 
tics, very low noise, and frequen- 
cy response to 20 kc. Write for 
Bulletin BS DISA-3 to Minnea- 
polis-Honeywell, Boston Division, 
Dept. 10, 1400 Soldiers Field 
Road, Boston 35, Massachusetts. 


Visit us IRE Show Booth No. 2208 


Honeywell 
| | ieee asi 
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De-line 
TWINPOINT 
Annunciator 








with new 
MAGNA-PLAC 
nameplates 


x 


Two complete alarm points 
in each cabinet position con- 
serve panei area and reduce 
system cost. 


e Nearly 5 sq. inches of engrav- 


ing area for each point 
AO and AF sequences standard 


Conforms to regular De-Line 


construction features & quality 


All plug-in units are hermetic- 


ally sealed 


INSTRUMENT 
CORP. 
3101 N. Lowell Ave., Chicago 41, Ill. 
Representatives in all principal cities 


FOR MORE INFORMATION 
sign and attach coupon to company 
letterhead. 


NAME 
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Combustion Indicators 


Illustrated literature describes company’s 
combustion indicators which offer con- 
tinuous, accurate and reliable combustion 
supervision in all sizes and types of 
boilers; serve as smoke indicators as well 
as dependable way to maintain maximum 
combustion efficiency. Photomation. 


CIRCLE NO. 401 


Precision Componeats 


6-page folder defines company’s pre 
cision control and indicating components 
and packages, including mechanical com- 
ponents, counters and indicators, timing 
and programing devices, electromechani- 
cal devices and servo packages. Bowmar 


Instrument Corp CIRCLE NO. 402 


Quartz Accelerometer 


New natural quartz crystal accelerom 
eter features short term static response 
enabling it to measure both high and very 
low frequency components of shock sig 
nals without zero shift. Calibration, even 
at high “g” shock levels, is accomplished 
by static method. Kistler Instrument Corp 

CIRCLE NO. 403 


Plasma Spectrograph 


Research spectrograph facilitates spec- 
trochemical analysis of plasma; permits 
determinations of relative spectrum line 
intensities, Doppler and Stark broadening 
profile curves, continuum measurements 
and target ablation studies. Baird-Atomic, 
CIRCLE NO. 404 


Incorporated 


Motor Controller 


New concept in high voltage control, 
the “Spacemaker” control, a 2 to 5ky 
compact controller, is the first in its 
voltage class to feature complete drawout 
construction; designed for reliability, 
added safety, easier maintenance. Allis 


Chalmers CIRCLE NO. 405 


Proportioning Pumps 


Series PMP and PMH _ proportioning 
pumps for use in the chemical, petro 
chemical, and pharmaceutical industries 
requiring a source of liquids in a_ pres- 
sure range from 100 to 100,000 psi, are 
described in 34-page booklet. Pressures 
generated are in direct ratio to the input 
pressure of air or hydraulic source. Mc 
Cartney Manufacturing Co. NO. 406 


iii 


Free Wall Chart 


Simplified chart assists specifying engi 
neers in selecting flexible rectangulai 
waveguides for specific applications; in 
corporates such details as frequency, con- 
struction, materials, dimensions, bend 
radii, jacket and pressure requirements 
lechnicraft/Electronic Specialty Co. 

CIRCLE NO. 407 


Shaft Encoder Translation 


8-page technical brochure details opera- 
tion of two basic models of shaft encoder 
translation equipment manufactured by 
company: a maximum sampling rate sys- 
tem and a slower-speed system. Logical 
block and timing diagrams included. Har- 
vey-Wells Electronics. CIRCLE NO. 408 


Transformer Kit 


Catalog sheet illustrates how trans 
former kit can be used to determine pro 
duction requirements in micro-miniature 
transistor circuits; lists impedance, me 
chanical and frequency response charac- 
teristics of company “U” Series micro- 
miniature transformer. James Electronics. 

CIRCLE NO. 409 


Photoelectric Controls 


Illustrated 80-page case history hand- 
book details how infrared photoelectric 
controls solved 40 typical operational 
problems in materials handling, equip- 
ment and personnel protection, produc- 
tion and automatic control. Cramer Con 
trols. CIRCLE NO. 410 


Wave Analysis Systems 


Iwo new automatic wave analysis sys 
tems, a cross spectral analyzer and a 2- 
channel analyzer for transfer function 
plotting are described in 16-page publica 
tion. Includes complete specs, charts, form- 
ulae and available options. Minneapolis- 
CIRCLE NO. 411 


Honeywell 


Nondestructive Testing 


Article on nondestructive testing of 
small diameter tubing tells how various 
nondestructive tests are applied, describes 
advantages, limitations. Tests include vis- 
ual magnification, boroscope, eddy cur- 
rent, dye penetrant, magnetic particle, 
ultrasonic, radiographic, hydrostatic table, 
2 pages, rates each test. Superior Tube 


Company. CIRCLE NO. 412 
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POSITIVE 
CONTROL FOR 
PROBLEM 
FLUIDS! 


If suitable barstock material is 
available, any problem fluid can 
be throttled or provided with 
positive on-off control. Dahl 
BANTAM Control Valves, fea- 
turing barstock bodies, handle 
any chemical fluid except liquid 
metals like sodium and similar 
fluids where excessive tempera- 
ture is a restriction. 

BANTAM features include ex- 
cellent flow characteristics, low 
hysteresis, and fast response. 
Offered in a wide selection of 


pneumatic operators and control 
positioners, standard models are 
rated at pressures up to 1000 psi 
at 450°F. Compactness, quality 
construction, and ruggedness 
also contribute to their virtually 
unlimited application versatility. 


REQUEST Catalog B-! for 
complete data on these versatile 
valves . . . for positive control of 
your problem fluids! G. W. Dahl 
Co., Inc., ®1 Tupelo Street, 
Bristol, Rhode Island. 


G. W. DAHL Co., INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 








TECHNIQUE 


A Journal of Instrument Engineering 


This quarterly journal is available to all who 


are concerned with and interested in 


precision electrical instruments. 


Write and have your name included 


on our ‘Technique’ mailing list. 


. W. DAHL - G. W. DAHL +: G. W. DAHL +: G. W. DAHL +: G. W. DAHL 


THVG "M9 + THVGO'M ‘9D + IHVG'M ‘SD + IHVaG'M ‘OD + IHVAa'M ‘DS 


. W. DAHL - G. W. DAHL + G. W. DAHL - G. W. DAHL + G. W. DAHL 
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MUIRHEAD 


MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A. 
f MUIRHEAD INSTRUMENTS LIMITED 
“MUIRHEAD & CO. LIMITED 
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TEST EQUIPMENT 


BY.. ensor 


PORTABLE AC-DC REFERENCE SOURCE 


MODEL 
9890 


WAV 


*495 


Here is a completely self contained standard 
for meter calibration. Accuracy is held to .25% of 
set voltage. Supplies are regulated and one watt of 
power is available from 0 to 100 volts. 


INCREMENTAL ANALYZER 





MODEL 5880 $250 win 


This general purpose input adapter for high im- 
pedence recorders is used to allow the display of 
any voltage, current, resistance or temperature 
measurable on the units VOM. Increments of any 
part of the range may be expanded to full scale 
readout ona recorder or sensitive DC millivoltmeter. 


ARBITRARY FUNCTION GENERATOR 


MODEL 


9846 


won 


5495 


Covering the frequency range of .001 to 10 cycles 
per second, waveforms are programmed by shaped 
cams. In addition to the selected function, a square 
wave at the same frequency is also produced. Func- 
tion derived can modulate a 60 cycle or other 
frequency carrier to yield a suppressed-carrier wave- 
form useful in servo testing. 


For detailed information, send for data sheets. 


tensor 
ELECTRIC DEVELOPMENT CO., INC. 
- “HY 59200 ea 
SEE US AT BOOTH 3945 AT THE IRE SHOW 


CIRCLE NO. 91 ON PAGE 106 


March 1961, Vol. 8, No. 3 93 





new literature 





HEISE GAUGES 


Ceramic Cement 

Product note describes new ceramic 
cement suitable for applications involving 
electrical insulation of transducers and 
lead wires, bonding components to struc 
tures subject to mechanical and thermal 
stress, and thermal barriers requiring 
rigidity and strength. Trans-Sonics. 

CIRCLE NO. 413 


Complete information 
on the industries’ most Microwave Tubes 
son ya ig New 8-page two-color short form catalog 
ee " features company’s more advanced high 
PRESSURE RANGES power traveling-wave tubes now in pro 
0 to 15 PS.I. duction, plus company line of backward- 
Oto 100,000 P.S.I. wave oscillators. Fully illustrated. Specs 
ACCURACY included. Hughes Aircraft Co. NO. 414 
0.1% full scale 
reading 
DIAL SIZES 
BY,” - 12” - 16” Electro-Magnetic Relays 
iio” New 16-page, 2-color catalog illustrates 
= - complete company line of electro-magnetic 
—25°F to +125°F relays. Engineering data on 42 different 
series of relays are divided into 4 major 
groups: telephone types, military, power 
and general purpose. Potter & Brumfield/ 
American Machine & Foundry, Co. 
CIRCLE NO. 415 
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T fer Function Anal 
“STE | af BY No lw it TAKE S TH HK ee a cn ee de- 
termining frequency response measure- 


Hl RST STE r ! . a ments, features wide frequency range, high 


noise rejection, fast read-out, extreme 

A MAJOR IMPROVEMENT F accuracy. Data are presented as in-phase 
j and quadrature components, as well as 

IN TEMPERATURE CONTROL } . i amplitude and phase versus frequency. 


: Unit can be engineered into complete test 
FOR FURNACES : a console. Boonshaft & Fuchs Inc. NO. 416 
PROPORTIONAL CONTROL OVER FULL . 
RANGE OF FURNACE LOAD WITH 
SOLID STATE SWITCHING USING 
SILICON CONTROLLED RECTIFIERS. : 
& Fractometer Components 


@ REPLACES SATURABLE CORE RE- I Series of data sheets describe compo- 
ACTOR AND MAGNETIC AMPLIFIER nents available for company’s process 
SYSTEM : ; vapor fractometer including: pneumatic 
NO MORE. DESIGN LIMITATION control accessory, programer chassis, col- 
DUE TO NEED FOR MATCHING §& F umn materials for various process stream 
LOADS : : applications, sensing units, and building 
ELIMINATES COSTLY CONTACTOR “<t CHE § : block sampling systems, flowmeters, liquid 
FAILURE PROBLEMS : sample vaporizer and solenoid stream 

is : sampling. Perkin-Elmer. NO. 417 





Stepless Control’s Power-Prop® is basically a power input 
control that will operate from any pyrometer wi ‘O- 
rol thé pers any pyrometer with a pro Vacuum Pump 

portioning D.C. voltage output signal. Recommended as an excellent backing 

pump for oil or mercury diffusion pumps, 

Fie ig! abi Fa ty new single stage mechanical vacuum pump 

vailable from stock for up to mps 4 Si itceatiatnes — ol sIt-i 

che iy to 250 Vente AC. STEPLESS is an internal vane type with a built-in 
. a = gas ballast. Bulletin includes a two-page 

BTU Engineering Corporation, Waltham, CONTROLS chart showing conductance of different 

Mass., has utilized these units success- CORPORATION sized pump tubes in relation to pump 


fully for the past 2 years in furnaces for WALTHAM 84. MASS ‘ , , » 
the semiconductor industry. S re oe speed; aids in selecting most efficient 





combination of the two. Central Scientif 
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ISA Journal 





Automatic Dial Timer 

Bulletin on new series of push-button 
automatic reset dial timers, presents ap- 
plication, construction, installation, spe- 
cialized functions, electrical data and 
basic circuit arrangements. Automatic 
liming & Controls CIRCLE NO. 419 


Engineering Index Catalog 
Current catalog is now available on 
“The Engineering Index Bound Volume 
for 1960”, a publication of accumulated 
engineering literature which includes 
thousands of articles in hundreds of en 
gineering divisions. Engineering Index, 
Incorporated CIRCLE NO. 420 


Portable-Analog Computer 

28-lb. analog computer can be used to 
study almost any physical system de- 
scribed by differential equations. Model 
contains 10 amplifiers, stabilized or un 
stabilized. Can be operated on desk top or 
bench by anyone who can use a slide rule. 
Donner Scientific CIRCLE NO. 421 


Metal-Cased Switches 

New hp rated KL series heavy-duty, 
metal-cased switches, and double-break 
type BK-I switch, limit, safety and air- 
craft switches are completely detailed 
Dimensioned drawings, force and move- 
ment specs, electrical ratings, illustrations 
included. Unimax Switch/W. L. Maxson 
Corp. CIRCLE NO. 422 


Numerical Controls 

l4-page brochure discusses company’s 
line of numerical control systems for ma- 
chine tools, including both contouring 
and positioning systems which feature 
modular construction, transistorized plug 
in circuitry, linear and rotary feedback 
devices and high performance servo drives. 
Bendix Corp CIRCLE NO. 423 


Free Wavelength Calibrators 
Wavelength calibrators for infrared 
spectrophotometers are attractively styled, 
durable, easy to use. Polystyrene film in 
one end of calibrator can be inserted into 
sample compartment of most IR spec- 
trophotometers; accurately checks calibra 
tion, resolution, stray light. Beckman In 
struments CIRCLE NO. 424 


Low-Pressure Regulators 
Four-page bulletin illustrates low-pres 
sure regulators for commercial and indus- 
trial applications such as batch ovens and 
furnaces. Dimensions, pressure spring rec- 
ommendation, and capacities given in 
tabular form for both weight-loaded and 
spring-loaded models. Cutaway drawings 
included. American Meter Co NO. 425 


HIGH- 


PRESSURE 


BROOKS CAN METER THEM AS 
HIGH AS 100,000 FP SII! Brooks rotameters work 


well under pressure. Right now there are several operating around the clock at 
40,000 psi, in process lines ranging from 2 to 2 inches. Operation has been 
very satisfactory. Even on heavily pulsating flows. (The meters have built-in 
provision for pulsation damping. It is simple. And very effective.) [J Brooks 
high-pressure meters can be supplied with either electric or pneumatic trans- 
mitting extensions. Both are compatible with most receiving instruments. Both 
use the Brooks magnetic position converter, the most reliable transducer of its 
kind. M@ If you have a high-pressure metering job, ask us about it. We can 
probably give you exactly what you need. And at a price somewhat lower than 


rou'd e) av. sig 
you'd expect to pay. Design <2 BROOKS INSTRUMENT CO., INC. 


Specification Sheet 3613 will sian Ga aaa «Ga 
give you more information. . Pe NNSYLVANIA 














Brooks Instrument Canada Limited, Scarborough, Canada * Brooks Instrument Company 
S. A., Fribourg, Switzeriand « Brooks Instrument Nederland, N. V., Veenendaal, Netherlands 


SA 2360 
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TANKoMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





P) 
, 


ANY ° 
LIQUID 














Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


new literature 





Pressure Transducer Definitions 


New data folder presents a summary 
of some of the terms used to describe 
company’s pressure transducers, with defi 
nitions of the characteristics given in 
their catalog. Standard Controls 

CIRCLE NO. 426 


Temperature Regulators 


Temperature regulating devices capable 
of controlling air or liquid temperatures 
within a fraction of a degree are com 
pletely covered in well-illustrated cata 
log. Bimetal and mercury thermoregula 
tors, heaters, relays, stirrers, pumps, and 
American Instru 
CIRCLE NO. 427 


transformers included 


ment Co 


Flaw Detector 


New single frequency non-destructive 
inspection equipment for finding flaws in 
non-ferrous, non magnetic metals; locates 


surface/sub-surface flaws in materials to 


Transducer Systems 


Series of articles on varied applications 
ot high accuracy transducer systems, in- 
cludes electronic weigh loading of hot 
metal, pelletized ore; electronic weight, 
force, thrust measuring on aircraft and 
missiles; strain gage testing and calibra- 
tion of transducers used in aero-space and 
temp. testing to detect machinery parts 
failure. Gilmore Industries. 


CIRCLE NO. 429 


Semiconductor Strain Gages 


Technical paper on Recent Develop- 
ments in Flexible Silicon Strain Gages 
stresses high gage 


reasonable temp 


discusses propertie 

factors coupled with 
stability; applications of semiconductor 
devices in aircraft instrumentation and 
measurements included 


CIRCLE NO. 430 


physiological 
Micro Systems Inc 


Hydraulic Power Units 


New bulletin completely catalogs 37 
new company hydraulic power unit mod 
els: twelve 1000 and 2000 psi single pump 


models, 15 double pump models of similar 


working capacities, and 10 continuous 
booster models featuring automatic pres 
sure intensification to 5000 psi. Includes 


3” in diameter, indicates them on oscillo 
Production speeds: 50 to 
Adaptable to separate in 


scope screen 
600 ft/min 
spection set-up or production line use 
Magnetic Analysis Corp NO. 428 


UEHLING INSTRUMENT CO. 


463 GETTY AVE:, PATERSON,N. J. 
CIRCLE NO. 95 ON PAGE 106 


table relating gpm delivery to horsepower 


input. Hannifin Co. CIRCLE NO. 431 


Electronic Scale 


Curtiss-Wright Model 802 
Versatile 23 Range Portable 
Universal Recorder 


Ametron systems 


; 
SL, sd x On are 


the requirements of performance that will meet your exact 


custom engineered to _ fulfill 


3 Speed Transmission, Hour and Minute Feeds 
specifications. They are flexible instruments requiring a minimum 


of maintenance. Ametron Scales weigh 
Inkless 


and Ink | 
i of weight on tape, cards, or bills of 
Recording led 
; adqaing 


Many new features have been 
added to the Cabinet Model > 


Recorders 


heavy loads and print the record 


Synchronous 
60 cps 
chart drive 

a ; 
} Write for the latest bulletin, 
B-20, illustrating 


weighing systems. 


electronic 


Ranges: 3 
(33 ot 
increa 


Model 802 Portable 
Unwersal AC-OC Recorder 


lab 
od 
cature 
1 x11 

ment. Optimu und dey ¢ coupled Weight. 36 It 


STREETER-AMET COMPANY 


GRAYSLAKE, ILLINOIS 
U.S.A. 


with the m« 


Send } 


CURTISS & WRIGHT 


Princeton Division * Princeton, New Jersey 


CIRCLE NO. 96 ON PAGE 106 CIRCLE NO. 97 ON PAGE 106 


ISA Journal 





Microwave Components 
New catalog of microwave components, 
antennas and instruments contains spe- 
cifications, pictures and diagrams of more 
than 85 standard items. Aircom. 
CIRCLE NO. 432 


Instrument Bearings 

Complete, up-to-date minature and in- 
strument bearing catalog contains dimen 
sional information as well as_ practical 
engineering and application data. Bear- 
ings photographed in actual size. Fafnin 


Bearing Co CIRCLE NO. 433 


Control Linkage Systems 

Revised 12-page illustrated brochure 
describes typical linkage arrangements for 
fan damper, stoker speed, coal feeder gate 
and feed pump fluid coupling controls 
Driver and driven levers included with 
line drawings, dimension chart. Bailey 
Meter Co CIRCLE NO. 454 


Variable Phase Standard 


I'wo-color, 4-page brochure describes 
variable phase standard which permits 
phase between two self-generated voltages 
to be shifted to any desired angle with 
an accuracy of +05° or better. Front panel 
switch allows operation of any of three 
fixed frequencies within range of 150 
to 3000 cps. Gertsch Products. NO. 435 


Tape Handling 

New concepts in magnetic tape instru- 
mentation featured in 7-page booklet, 
include reel to reel and loop operation 
with same machine; precision tape hand 
ling with exclusive vacuum tensioning 
and d-c reel servos; tape transport and 
direct record/reproduce system specifica 
tions. Sangamo Electric Co NO. 436 


Instrument Pivots 

New 4-page catalog describes how pre 
cision instrument pivots and pivot as- 
semblies support the moving element in 
electrical indicating instruments, wind 
velocity and pressure gages, shutters on 
electric eye cameras. Original engineering 
design data, charts, illustrations, included. 
Welton V. Johnson Engineering. 

CIRCLE NO. 437 


Precise Angle Indicator 
Brochure describes precise angle indi- 


APPLICATION 


synchronous power source for 


ELAPSED TIME 
INDICATORS 


PRODUCT 


SY WCW HOLY 


TIMING MOTORS 


Hansen SYNCHRON motors being assembled 
into Hobbs engine hour meters 





JOHN W. HOBBS CORPORATION, a leading manufacturer of running time 
meters, uses Hansen SYNCHRON Timing Motors to provide the power 
for efficient, dependable, long-lasting operation of such devices. The 
elapsed time indicators measure running time on such typical installations 
as machine tools, air compressors, motor generator sets, and other equip- 
ment run by alternating current. 


HANSEN SYNCHRON TIMING MOTORS exceeded the requirements set for the 
synchronous motor and integral gear train providing the accuracy of time 
so vital to the operation of Hobbs instruments — including accurate per- 
formance over a wide range of ambient temperatures to meet certain mil- 
itary requirements. Hansen SY NCHRON motors are furnished to Hobbs to 
meet voltage specifications that vary from 120 - 240-480 volts, at 25 - 50 
and 60 cycles. 


The application described demonstrates another way in which Hansen 
SYNCHRON motors serve as an integral part in product operation. You 
may be able to profit from such dependable performance applied to your 
timing application, now being planned or in production. SEND TODAY for 
informative folder detailing specifications and technical data on all Hansen 
SYNCHRON Timing Motors and Clock Movements. 


HANSEN REPRESENTATIVES 
THE FROMM COMPANY 
(3)) 5150 W. Madison, Chicago, Illinois 


9] H. C. JOHNSON AGENCIES, INC. 
Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y 


cator as a small, versatile, servo device 
providing direct angular readout of re 
mote shaft positions. Applications: align- 
ment and trouble shooting, indicator, 
compass rose alignment, gyro production, 
laboratory. Comprehensive diagrams, com 
plete specs, optional features. Kearfott/ 
CIRCLE NO. 438 


Binghamton, N. Y. — Schenectady, N. Y . 

w s Produc 
ELECTRIC MOTOR ENGINEERING, INC “wht mg 
Los Angeles, Calif. — (Olive 1-3220) 
Oakland, California > 
WINSLOW ELECTRIC CO. = 
New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn. — Cleveland, Ohio 
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MANUFACTURING 
COMPANY, INC. 
PRINCETON, INDIANA 
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Plot your program 
with a pencil on 
ordinary graph paper 


DATA-TRAK 
will follow it 


Now, with only an ordinary graphite 
pencil and graph paper, you can feed 
program instructions to automatic 
process controls. Data-Trak follows 
pencil-drawn graphs anyone can pre- 
pare. High degrees of accuracy and 
reliability result from use of unique 
capacitive curve-following principle. 
Potentiometer output is proportional 
to drawn curve 


Graphs last indefinitely because 
stvlus doesn't touch the paper. Data- 
Trak variable, can 
even be automatically. 
Drum rotates continuously on some 


models for evclic programming. 


drum speed IS 


programmed 
KH EK RESEARCH 


Write Dept. IJ, Box 6164, Minneapolis 24, Minn 
CIRCLE NO. 99 ON PAGE 106 
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lonization Detector 

New ionizing instrument for chromatog 
analysis of gases and volatile com- 
which 


raphic 
pounds is featured in bulletin 841, 
also lists merits of temperature program 
ing, an exclusive built-in feature of the 


instrument. Burrell Corp NO. 439 


Miniature Flowmeter 

Designed for flow rates as low as 10 
cc/min. with an accuracy of 1% of full 
scale, new miniature magnetic flowmeter 
is obstructionless and unaffected by up 
stream piping configurations, 
viscosity or density. Fischer & Porter. 

CIRCLE NO. 440 


or down 


Fundamentals of 
Frequency Response 

12-page bulletin provides the practical 
instrument man with a_ rudimentary 
knowledge of the terminology and a basic 
understanding of frequency response, a 
relatively new technique in the control 
field. Fisher Governor Co. NO. 441 


ANALYZES, 
SONTROLS 
nASES AT 
OW GOS 


Newest-design Ranarex Gas Analyzer is 
more accurate, costs less than other in- 
struments of comparable reliability. Meas- 
ures specific gravity of a gas continuously 
and with minimum lag, is self-compensating 
for ambient conditions. 

For automatic control, can be linked with 
electronic or pneumatic equipment. 

Works on a simple, mechanical principle 
—rugged, foolproof—stationary and _port- 
able models. Typical uses include: analyzing 
flue gas to cut fuel costs, detecting flame 
failure in gas firing, maintaining inert gas 
blanket; controlling quality in heat-treating, 
chemical processing, oil refining; recording 
gas gravity for orifice metering or for com- 
pensating flow computers. 

FREE Bulletin R-160. Write Ranarex Depart- 


ment, Pfaudier Permutit Inc., Dept. ISA-31, 
50 West 44th Street, New York 36, N. Y 
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Improved readability @ 


— 


WELCH CHART OF THE ATOMS 


Chart and 48-page KEY booklet both completely revised by Dr. W. F. Meggers 
Large size—42 x 58 inches @ 
Lists latest atomic weights compiled by International Union for Pure & Applied Chemistry 


Lithographed in 6 colors 
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1515 SEDGWICK STREET, DEPT. 





4854. CHART OF THE ATOMS, 1959 Edition. 4 $7. 50 


Write for complete circular. 


THE WELCH SCIENTIFIC COMPANY 


ESTABLISHED 
ISA, CHICAGO 10, ILLINOIS, U.S.A. 


1880 
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Thermoelectric Kit 

New kit for experimental use in uni- 
versity and industrial labs enables user 
to discover new cooling techniques 
through use of semiconductor materials; 
facilitates understanding of thermoelec- 
tricity. General Thermoelectric Corp. 

CIRCLE NO. 442 


Gas Chromatograph 

\ detection system of the thermal con 
ductivity filament type with fast response 
full-flow cell geometry, sensitivity 10 to 
20 times greater than most filament-type 
detectors, is employed by new gas chrom 
atograph. Beckman Instruments. 

CIRCLE NO. 443 


Oscilloscopes 


15-page short form describes all cur 
rently manufactured company oscillo- 
scopes and associated electronic equipment 
including plug-in units, pulse sampling 
system, a-c current probe system, pulse 
generators and C-12 oscilloscope camera. 
Tektronix. CIRCLE NO. 444 


Negative-lon Generators 


The recent upsurge of interest in nega 
tive ions, which supposedly have a highly 
beneficial effect on humans, prompted 
the publication of an 8-page booklet 
which tells how to build negative-ion 
generators and how to measure their ion 
output. Westinghouse/Lamp Division 

CIRCLE NO. 445 


Low-Cost Computer 


Only computer with floating point op 
tion consists of just two basic assemblies: 
computer module and control module. 
When needs increase, optional accessories 
are available: high speed tape punch and 
tape reader input/output units, and com 
pacted floating point hardware. Auto- 
netics/North American Aviation Inc. 

CIRCLE NO. 446 


Acceleration Switches 


Illustrated, 6-page brochure on com- 
pany’s acceleration switches for dynamic 
accuracy, examines problem of meaning 
ful accuracy in acceleration switches 
aboard operational missiles. Variations 
available, operation and technical specs 
are described. Donner Scientific/Systron- 
Donner Corp CIRCLE NO. 447 


Residual Gas Analyzer 


Mass spectrometer type instrument for 
continuous analysis of gas remaining in 
evacuated systems, is detailed in 2-page 
illustrated bulletin 1865; capable of meas 
uring minute quantities of gas, gaseous 
mixtures, Vapors over mass range of m/e 
2 to 80. Consolidated Electrodynamics/ 
Bell & Howell. CIRCLE NO. 448 


PRECISE! 


te 


REPLAC 
e ali-Ee has “t 


CONSTANT VOLTAGE SUPPLY FOR 
INDUSTRIAL POTENTIOMETERS...by WEST 


Ends need for standard cells, standardizing 
mechanisms, batteries and associated components 


With a West constant voltage supply, you avoid 
all the problems of manual or automatic stand- 
ardizing in industrial potentiometers. 

This new unit can be used in conjunction with 
any brand of potentiometer requiring 6 M.A. or 
less measuring circuit current at nominal 1.029 
V.D.C. It operates directly from line voltage 
input of 100 to 135 V.A.C., 50/60 cycles, and pro- 
vides extremely precise regulation with highly 
accurate temperature compensation. It can also 
be used for a bridge circuit power supply with 
slight degrading of voltage regulation. 

You'll find West’s constant voltage supply ex- 
ceptionally compact ...only 214%” x 24%” x 449”. 
For full information, write for Bulletin CVS 


te eee 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES: 


4355A W. MONTROSE, CHICAGO 41, ILL. 


BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. 
52 Regent St., Brighton 1, Sussex 
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A GREAT NAME IN THERMOMETERS 


PALMER 


Mercury Actuated 
Temperature Indicating Instruments 


A—41” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position 

B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
—40 + 950° F or Equivalent in °C. 
C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 +950° or Equivalent in °C. 
D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractiona! 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 
Ss RENAN et OR aS 
A CTY PI 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio ¢« MElrose 1 1500 
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Metering Pumps 


Catalog 420.100 discusses positive dis- 
placement, plunger-type pumps available 
in single and double simplex types. Com- 
pletely self-contained with motor, gear 
box, stroke control mechanism and liquid- 
end designed as a single unit. No ex- 
posed moving parts. Wallace & Tiernan. 

CIRCLE NO. 449 


Potentiometers 


28-page technical catalog on complete 

company line of precision potentiometers 

includes specs, outline drawings and gen 

eral information covering a wide range 

of miniature and full size units from '2” 
to 5” diameter. DeJur-Amsco 
CIRCLE NO. 450 


Pneumatic Controller 


Improved version of company indicat 
ng pneumatic controller, described in 
bulletin SF-757, 
bleed relay for savings in air consumption 


Ranges of pressure model extended to 


incorporates new non 


500 psi; temp. ranges to 1000°F. Reduced 
friction, lower maintenance due to fewer 
pivots in mechanism. Robertshaw-Fulton 


Controls CIRCLE NO. 451 


REG KEIM IMT TMT IMO) IE 
C wr 
TORQUE WRENCH" 


MANUAL 


UPON REQUEST % 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa/ Sturtevant [co 
ADDISON [QUAL ITY} 4LLINOIS 
OPrcarocatstaMs tas amMmaaced, 
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MODULAR 
Frequency-to-D.C. 
CONVERTER 


The new Waugh FR-500 is a modular 
frequency-to-d.c. converter designed to per- 
mit the monitoring or recording of signals 
from several sources simultaneously. 
Five converter modules mount in a 7x19" 
rack panel, with six converters on a 24” 
panel. 
Each converter produces three outputs pre- 
cisely proportional to the frequency of the 
a.c. input signal from flow sensors, tach- 
ometers, photo cells, electro-magnetic coils, 
or FM systems. Output may be read di- 
rectly on the panel meter. Pulse and d.c. 
outputs are also provided to drive oscillo- 
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers. 
A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
an accuracy of + .01% of reading fit on a 
single panel which can be mounted on 
the same rack as the FR-500. Individual, 
integral power supplies are also available 
with each module. 
SPECIFICATIONS 

Frequency Range 5 cps to 3.2 kc. (10 kc. 
available ) 
5 mv. to 100 volts 
0.1% of full scale 
©0.1% full scale peak- 
to-peak max. 
Pulse Output 10 ma. into 250 ohms 
D.C. Output 0 to 5 volts 

Request Bulletin 112 for complete 

specifications 


Engineering 
Representatives 
in Principal 
Cities 


WAUGH 
ENGINEERING 
COMPANY 


7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-179 
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Gas Analyzers 


Complete information on 
for continuously analyzing blast furnace 
top-gases, contained in new 4-page data 
sheet 642 (3), shows how company equip- 
ment is applied for reliable measurements. 
Diagrams illustrate all details of system, 
its installation. Leeds & Northrup 

CIRCLE NO. 452 


equipment 


Rotameter 


High-pressure indicating rotameter is 
designed for pressure up to 5000 psig at 
200F, flow rates up to 4.60 gpm wate 
and 19.10) sefm Detailed drawings, 
capacity tables, operational 
Brooks Instrument Co 


NO. 455 


air. 
dimensions, 
data included. 

CIRCLE 


Sizing Charts 


chart bulletin shows how to 


size company’s sliding gate regulators and 
5 A » 


Sizing 


control valves for steam, liquid, gas serv 
ice: cross reference method of compiling 
eliminates need for rulers, formulas, slide 


OPW Jordan CIRCLE NO. 454 


rules 


Converters 


Series of modular frequency to d-c con 
verters tor precise d-c conversion of out 
puts of turbine flow sensors, tachometers, 
other frequency transducers are 
discussed with detailed description of op 
Waugh 


NO. 455 


output 


included 
CIRCLI 


eration and = circuitry 


Engineering 


Combustion Control Systems 


bulletin 1001 cleat 


analysis of two main groups of combustion 


32 page 


presents 


control systems, proportioning and mete 


ing. Points out advantages for specific 


applications, operations, suggested mount 
Block diagrams included 
CIRCLE NO. 456 


ing procedures 


Electro-Mech Corp 


Force Transducer 


Brochure 
design and application data on new com 


gives complete engineering 
pany force transducer, a highly accurate, 
fast-response, mechanical-to-electrical pri- 
mary element for continuous measurement 
and control of varying amplitude forces 
give 
Hydro-Pneu- Tronics, 


NO. 457 


complete 
Inc 


Cross-sectional drawings 
design details. 


CIRCLE 


Compact Valves 


Bubble-tight closure in on-off service, 
plus corrosion resistance, absence of prod 
uct contamination and ease of operation, 
are features of compact Tufline screwed 
end plug valves for instrument and proc 
cess piping. Keyed diagram in bulletin 
D-1 explains each feature of valve design; 
included. Continental 

CIRCLE NO. 458 


tables, photos 


Manufacturing Co 


| 


This cutaway view shows a 
150 rpm governed motor 
that runs for more than a 
year on a single ‘‘D”’ flash- 
light battery. Originally 
developed by The A. W. 
Haydon Company to drive 
a cordless electric clock, 
its 1.5V motor winding 
keeps accurate time (+10 
seconds over 24 hours... 
or an accuracy of 1/50 of 
1%) over a voltage range 
from 0.9V to 1.8V. In its 
first application, this con- 
stant-speed DC motor was 
used in a chart drive hav- 
ing a timing cycle of 192 
hours. Withal, a fine ex- 
ample of the A. W. Haydon 
Company’s high capability 
in timing devices, be they 
electrical or electronic. 


~ ‘2 


WHO'S FOR 
| REALLY 
NEW 


ae | 


MIN 
DEVICE 


So new, that 
AW.HaydonCo. 
has found only 
one customer 
for it...so far! 





Do you have an applica- 
tion requiring a DC motor 
having extremely low cur- 
rent consumption, very 
high accuracy, and long 
life at constant speed? If 
so, you should know more 
about this new chronom- 
etrically governed motor: 
windings for nominal volt- 
ages from .5V to 12V with- 
in the same motor frame 
are available...weight is 
only 3 oz., even when en- 
closed in a 22” x 1%” x 
¥2"” plastic dust cover... 
and there is a convenient 
means for adjusting reg- 
ulation. An appropriate 
gear train can also be 
fitted. Write for any other 
specifics you feel you 
would like to know about. 


% 


} a hal 





COMP 


270 North Elm Street, Waterbury 20, Connecticut 
CIRCLE NO. 106 ON PAGE 106 
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CHEMICAL 
PROCESS 
INSTRUMENTATION 
DESIGN 
ENGINEER 


Lockheed Missiles and 
Space Division’s growing re- 
search laboratory, engaged in 
energy conversion research, 
has opened a challenging 
position for a competent 
Instrumentation Design 
Engineer. 3 to 8 years’ 
experience in the design and 
development of pneumatic 
and electronic instruments 
for chemical processes and 
unit operations are required. 
Work includes tailoring 
on designing new instru- 
ments for physical and 
chemical measurements, 
process control and unit 
operations involved in fuel 
cell systems. This is an excel- 
lent opportunity for a com- 
petent man well versed in the 
fundamentals of process 
feedback control and elec- 
tronic control devices. 
Please send a detailed 
technical résumé to Mr. R. 
C. Birdsall, Lockheed Mis- 
siles and Space Division, 
Dept. M-20B, 962 West El 
Camino Real, Sunnyvale, 
California. U.S. citizenship 
or existing Department of 
Defense industrial security 
clearance required. 


Lockheed 
MISSILES AND SPACE 
DIVISION 


Systems Manager for the 
Navy POLARIS FBM and the 
Air Force AGENA Satellite 
in the DISCOVERER and 
MIDAS Programs 


new literature 





Viscometers 


Viscometers for vacuum and _ pressure 
applications have range from .1_ to 
1,000,000 cp.; pressure from full vacuum 
to 300 psig. standard, Continuously self 
cleaning, explosion proof, corrosion resist 


ant. Norcross CIRCLE NO. 459 


Air-Operated Valves 


Bellows-sealed, 
controlled valves for use in high vacuum 


air-operated — solenoid 


applications are described performs 
100,000 cycles without maintenance; fea 
tures “open” or “closed” position for fail 


safe operation. Vacuum-Electronic Corp 
CIRCLE NO. 460 


Rectifier Wall Charts 


Iwo time-saving wall charts for selec 
tion of optimum silicon and germanium 
circuits 


rectifier components fot basic 


can be used independently or to comple- 
ment one another; color code simplifies 


usage; easy-to-understand explanatory 
notes: “Rectifier Selection Chart” (ECG 
545) and “Characteristics of Common 
Rectifier Chart ECG-°46) 


General Electric CIRCLE NO. 461 


Circuits 





MISSILE 
COMPONENT 
CLEANING 


We are equipped to meet all 

technical requirements for 

the cleaning of metal, teflon 

and other products to the 

high cleanliness level 

needed for compatibility to 

liquid oxygen, helium or 

other exotic fuels. 
Microscopically cleaned to 
25 micron particle size 

Complete military approved 

environmental facilities for 

Accelerometers 

Pressure Indicators 

Pressure Pilots 

Hand Valves — HP & LP 

Solenoid Switches 

Pressure Switches 

Gauges, all types 

Elbows, duct work, 

piping, stainless 

Flexible hoses from 12” to 10” 

diameter, length to 30’, stainless 

steel, teflon, teflon lined 

Expansion joints, stainless steel 

Valves 

Regulators 

Tubing, fabricated, stainless steel 

Rigid inspection, testing 

and complete packaging fa- 

cilities with resident military 

inspectors. 

Call or Write Dept. 5 
MISSILE COMPONENT 
CLEANING LABORATORIES 
2224 N. 10th St., Phila. 33, Pa 
BAidwin 9-0400 TWX-PH 336 


A division of the 
Quaker Export Pack Co 








classified 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 419”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Granite Bidg., 
313 Sixth Ave., Pittsburgh 22. Pa., not later than 
10th of month preceding date of publication 








POSITIONS WANTED 





INSTRUMENT SUPERVISOR and two first-class in- 
strument technicians, no degrees, 8 years experi- 
ence want positions in new plant. Willing to 
relocate anywhere in world. Experience in follow- 
ing fields: electronic, pneumatic, hydraulic, oil 
refinery, paper, chemical, food, and canneries 
Write Box 2162, c/o ISA Journal 





REPRESENTATIVE AVAILABLE 





WPA WVA MFG REP seeks additional established 
line. Instrumentation exp., young, capable, success- 
ful. Many area contacts. Replies conf. Pittsburgh 
Engr. Sales Co., Box 8026, Pittsburgh 16, Pa 





CONTROL INSTRUMEN- 
TATION SALESMEN 


Career opportunity, medium size firm. Electro- 
mechanical background; 25-35; mature think- 
ing. Ambitious and willing to learn. Willing 
to relocate. In-plant orientation for 6 months 
ve Top flight, substantial growth. con- 
umentation and temperature measure- 
firm. New Jersey (near N.Y.C.). Send 
= to Box 2160, c/o ISA Journal 


o 1 








ELECTRONIC ENGINEER OR PHYSICIST pos- 
sessing the initiative and motivation required 
to take maximum advantage of the opportunity 
to grow with a small, rapidly expanding firm 

Position involves the development of indus- 
trial process control instrumentation and of- 
fers the opportunity to apply a knowledge of 
solid state circuitry, mechanics and physics in 
the development of new measuring, controlling 
and computing devices 

This is an opportunity for an exceptionally 
talented person to join a group of outstanding 
engineers in a newly formed company plan- 
ning rapid growth in the field of measure- 
ment and control 

Reply to B. J. Walsh, P.O. Box 2202, Glen- 
brook, Connecticut 








Allied Chemical Corporation 
National Aniline Division 


Seeks Process Instrument Engineers 
e Two Locations e 


The Engineering Department of a 
muiti-plant division has positions open 
for experienced instrument engineers 
for design of instrument systems for 
organic chemicals processing. The loca- 
tion is Buffalo, New York. 


e The Construction Department has a 
position open for supervision of in- 
stallation heck-out, and start-up of 
new facilities. Location is Moundsville, 
West Virginia 


Please send your resume’ for prompt 
and confidential review to 


M. W. Mead 

Technical Recruiting 
Engineering Department 
National Aniline Division 
Box 975 

Buffalo 5, New York 
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TMU) MULL 
EUROPE — GROWTH = MONEY 


We Know How to establish your com- 
pany in this growing market through 
Merger, Acquisition, Licensing or Dis- 
tribution Arrangements, with efficient, 
reputable European concern. 

Together with your European counter- 
part Unlimited Growth, Big Profits and 
Scientific Advances are Guaranteed. 


Write Lambert & Company, Ltd 
401 Broadway, New York, N.Y = 


STU UOUALLHELLLLLLLLLLLLLLLLLLELLLLELLLLLLLLLLLLLLLLLLL LULL cc 


ADVERTISERS 
INDEX 


INSTRUMENT ENGINEER—10 years process- 
ing industry experience. Wish to relocate 
to Guif Coast area. Special interest in 
application development, plant problems, 
instrument design for chemical or petrol- 
eum processes 


Automatic Electric, Sub. of 
General Telephone G Electronics 


Automatic Switch Co 17 


Write Box No. 2161, c/o ISA JOURNAL. 





tml 


Barber-Colman Co 
Wheelco Industrial Instruments Div 3 


Black, Sivalls G Bryson 15 
Bristol Co., The 28 
Brooks Instrument Co 95 


Cover 3 





SALES REPRESENTATIVES 


process stream analyzers and 
laboratory, de- 
presently 


HAUNT 


Manufacturer of 
precision instruments for the 
Sires representation in several areas 
open. Territories are: Southern Ohio, eastern 
Kentucky Colorado Utah Wyoming, North 
Texas (Dallas). Illinois, West-Penn. and West 
Virginia Wisconsin Iowa Minnesota, all 
southeastern U.S. When replying, Give com- 
plete details of your organization. Reply 
2159, c/o ISA JOURNAL 


' 


Conoflow Corp 
Consolidated Electrodynamics 
Sub. of Bell G Howell 26, 27 


Box 
ia Curtiss-Wright Corp 96 








Dahi Co., Inc., G. W 93 





Electro-Mech Corp 88 


ENGINEERS CAREER OPPORTUNITY | “és ‘Ei?'to 7 


Fischer G Porter Co 8, 9 
Fisher Governor Co 


for 


INSTRUMENT ENGINEER 
in 
NEW ALUMINA PLANT 


Harvey Aluminum, a dynamic, fast growing 
producer of primary aluminum and mill prod 
ucts is engineering a new alumina plant 


Positions Available in Los Angeles 
for capable men with good ex- 
perience in petroleum and chem- 
ical plant instrumentation, who 
are interested in the application 
engineering of complete control 
systems and specifications. 


GPE Controls 
A General 


Gordon Co 
Gubelman Charts 


Precision, Co 
Claud S$ 16 
Inc 84 


G Controls, Inc 22 
97 


Hagan Chemicals 
Hansen Manufacturing Co., Inc 
Haydon Co., A. W 

Hays Corp., The 6 
Heise Bourdon Tube Co., Inc 94 


Send complete resume 
in confidence to: 
now 


The following challenging position is 


MR. WILLWATER open: 


Employment Reoresentative 


FLUOR CORP. 


2500 So. Atlantic Bivd. 
Los Angeles 22, Calif. 


Industrial Timer Corp 81 


Senior instrument engineer, minimum 
Instrument Society of America 23, 78, 86, 87, 90 


4 years plant experience in the in- 
strument department of a Bayer ore 
process or alternatively, minimum 6 
years plant experience in the instru 
ment department of other metaliur- 
gical or chemical processes 


Jerguson Gage G Valve Co 34 


Kieley G Mueller, Inc 4 


Leeds G Northrup Co 103 
Librascope Div 

General Precision, Inc 
Lockheed Missiles and Space Div 








This 
reer 
pany 
Send complete 
experience to 


HARVEY ALUMINUM (incorporated) 


permanent position offers excellent ca 
opportunity with a strong growth com 





10 


resume of education and 


SLU NNNUU HAITI EOUUAAUT AAA EAU AL 
McCartney Manufacturing Co., Inc 18 


WUT 


aT 





ADVANCED DATA HANDLING 


ENGINEERS 


LEEDS & NORTHRUP 


about 


wants to talk 
technical openings in 


yroups 


eed senior level engineers to ass 
development, engineering 


LN 3000 


industria 


ng of the 
ystem for 
steel 


power, petro-chemical 


ndustries 


ave a BS or MS 
rably in EE 


ce r the 


degree 


and several years 


development, application 


arketing of data handling systems 


rporating digital computer 


ase send your resume and 


rements to 


MR. WAYNE L. BESSELMAN 


rdinator of Technical Employment 


LEEDS & 
NORTHRUP CO. 


4850 STENTON AVE 
Philadelphia 44, Pa 


with 


data 


st 


and 
computer 
processes 


and 


pref 
exper 


or 


n 


techniques, 


salary 


TDUUUDUUUATLOOUALI ONAL AAA 


SATII LLLLLELLLLLLE RLM PeY C0 


Attention: Mr. Ron Howard 
Director of Professional Personne! 
19200 South Western Avenue 
Torrance, California 











Are You 
Tuned To Tomorrow 


In The 
Instrumentation Field? 


Then 
of instrument 


leading designer and mfr 
control panels for the 
process industries and power plants 
Handle systems design, instrument ap- 
plication and customer liaison. Prefer 
college degree or P.E. license in any 
of the following types of plants—re- 
finery, chemical, pulp and _ paper, 
power, beverage, etc 

Through our subsidiary, Panellit Serv- 
ice Corp. we offer other opportunities 
for engineers with 1 to 4 years experi- 
ence in plant instrumentation work- 
ing on projects at the systems engi- 
neering level. Follow projects through 
feasibility study, flow sheets, design 
specification, procurement and instal- 
lation 

Associate with a versatile engineering 
staff that is constantly exploring new 
instrumentation concepts in the power 
and process field. Suburban Chicago 
location or in the field throughout U.S 
For more details send resume to Mr 
Walter Wecker, Personnel Director 


PANELLIT DIVISION 
Information Systems, Inc. 


7401 N. Hamlin Avenue 
Skokie, Illinois 


join a 








Mercoid Corp 

Milton Roy Co 

Minneapolis-Honeywell 

Minneapolis-Honeywell 
Heiland Div 

Missile Component Cleaning 
Laboratories 

Muirhead Instruments Inc 


Nashua Corp 


Engineering Co 
Thermometers, Inc 


Pace 
Palmer 
Panellit, Div. of IS! Inc 
Pfaudler Permutit Inc 
Philips Electronics Inc 
Instrument Div 
Photovolt Corp 
Pittsburgh Lectrodryer Div 
McGraw-Edison Co 


Research Inc 


St. Petersburg Chamber of Commerce 
Instrument Corp 

Technology Laboratories, Inc 
Stepless Controls Corp 

Stevens Inc., Arnold 

Streeter-Amet Co 

Sturtevant Co., P. A 

Tube 


Scam 
Space 


Superior 

Instrument Cos 

Technical Sales Corp., Sub of 
Graphic Controls Corp 

Tensor Electric Development Co., Inc 

Trinity Equipment Corp 


Tay‘or 


Uchling Instrument Co 


Wallace G Tiernan Inc 
Waugh Engineering Co 
Weksler Instruments Corp 
Welch Scientific Co., The 
West Instrument Corp 
Westronics, Inc 
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CONFERENCE CALENDAR 





MARCH 1961 


March 20-23—IRE International Conven- 
tion, Waldorf-Astoria, New York Coli- 
seum, New York City. Sponsor: IRE. 
Contact: E. K. Gannett, IRE, 1 E. 79th 
St., New York 21, N.Y. 


March 20-24—Western Metal Exposition, 
Pan Pacific Auditorium, Los Angeles. 
Sponsor: ASM. Contact: J. C. Nelson, 
ASM, Metals Park (Novelty), Ohio. 


March 20-31--Industrial Packaging Short 
Course, Purdue University, Lafayette, 
Indiana. Sponsor: Purdue University. 
Contact: Mark E. Ocker, Conference 
Coordinator, Adult Education Div., 
Memorial Center, Purdue Univ., La- 
fayette, Indiana. 


March 21-23—1961 American Power Con- 
ference, Sherman Hotel, Chicago. 
Sponsor: Illinois Institute of Technol- 
ogy. Contact: James Stathas, Illinois 
Inst. of Tech., Technology Center, 
Chicago 16, Ill 


March 21-23 — 19lst National Meeting, 
American Meteorological Society, 
Shoreland Hotel, Chicago. Sponsor: 
AMS. Contact: Dr. E. P. McClain, Met- 
eorology Dept., Univ. of Chicago, Chi- 
cago, Tl 


*March 27-31—4th Symposium on Tem- 
perature—Its Measurement ard Con- 
trol in Science and Industry, Veteran's 
Memorial Hall & Deshler-Hilton, Co- 
lumbus, Ohio. Sponsors: ISA, AIP, 
NBS. Contact: V Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


March 28-29—l10th Instrument Application 
& Maintenance Course, Wilmington, 
Cal. Sponsors: Southern Calif. Meter 
Assoc. and Los Angeles Harbor Junior 
College. Contact: H. W. Gilliland, 2822 
E. Olympic Blvd., Los Angeles 23, Cal. 


March 28—Annual Conference, Technical 
Societies Council of New Jersey, Hotel 
Robert Treat, Newark, N.J. ontact: 
L. W. Van Denburgh, Jr., Resistoflex 
Corp., Roseland, N.J. 


March 30-April 1—4th Symposium on Rock 
Mechanics, University Park, Pa. Spon- 
sors: Colorado School of Mines, Univ. 
of Minnesota, Univ. of Missouri School 
of Mines & Metallurgy, Penna. State 
Univ. Contact: Continuing Educ. Con- 
ference Center, Penna. State Univer- 
sity, University Park, Pa 


APRIL 1961 


*xApril 4 — 13th Annual Symposium on 
Electronic Process Instrumentation, 
Hotel Essex, Newark, New Jersey. 
Sponsor: ISA New Jersey Section. Con- 
tact: W. H. Broomall, Crabbe & Steb- 
bins, 485 Sylvan Ave., Englewood 
Cliffs, N. J. 


April 4—Technical Conference on Auto- 
matic Control, Northeastern Univer- 
sity, Boston, Mass. Sponsor: AIEE. 
Contact: J. P. Lienesch, The Foxboro 
Co., Foxboro, Mass. 


April 5-7—1961 Annual Meeting & Equip- 
‘ment Exposition, Institute of Environ- 
mental Sciences, Sheraton Park Hotel, 
Washington 8, D.C. Sponsor: IES. Con- 
tact: A. S. Jenkins, Emerson Research 
Labs., 1140 East-West Highway, Silver 
Spring, Md 


*Denotes ISA Sponsored or Participating Meeting 


April 5-7—Symposium On Materials and 
Electron Device Processing, Benja- 
min Franklin Hotel, Philadelphia, Pa. 
Sponsor: American Society for Testing 
Materials. Contact: ASTM, 1916 Race 
St., Philadelphia 3, Pa. 


* April 11—Ohio Valley Instrumentation— 
Automation - Electronics Exposition. 
Cincinnati Gardens, Cincinnati, Ohio. 
Sponsor: ISA Cincinnati Section. Con- 
tact: P. O. Fleming, General Electric 
Co., Bldg. 200, Evendale, Ohio. 


April 12-13—3rd Symposium on Informa- 
tion & Decision Processes, Purdue 
University, Lafayette, Indiana. Spon- 
sor: Purdue Univ. Contact: Dr. R. E. 
Machol, Purdue University, Lafayette, 
Ind. 


*April 17-19—7th National ISA Symposi- 
um on Instrumental Methods of Anal- 
ysis, Shamrock Hotel, Houston, Texas. 
Contact: ISA Meetings Manager, 313 
Sixth Ave., Pgh. 22, Pa. 


April 17-21—Strain Gage Techniques Short 
Course, Southwest Research Institute, 
San Antonio, Tex. Sponsor: S. W. Re- 
search Inst. and Society for Experi- 
mental Stress Analysis. Contact: Dr. 
M. M. Lemcoe, S.W. Research Inst., 
Box 2296, San Antonio 6, Texas. 


* April 19-21—7th Annual ISA Southeastern 
Conference & Exhibit, Charlotte, North 
Carolina. Sponsor: ISA District III. 
Contact: E. M. Seagrave, Celanese 
Corp. of America, P. O. Box 1414, 
Charlotte, N. C. 


April 25-27—93th National Conference on 
Electromagnetic Relays, Stillwater, 
Oklahoma. Sponsors: Oklahoma State 
University, National Assoc. Of Relay 
Manufacturers. Contact: Prof. C. F. 
Cameron, Oklahoma State University, 
Stillwater, Okla. 


April 26-28—7th Regional IRE Technical 
Conference Electronic Exhibit, 
Phoenix, Arizona. Sponsor: IRE. Con- 
tact: H. W. Welch, Jr., P.O. Box 1417, 
Scottsdale, Arizona. 


* April 30-May 4—7th National ISA Aero- 
Space Instrumentation Symposium. 
Adolphus Hotel, Dallas, Texas. Con- 
tact: W. J. Gabriel, Convair Division, 
General Dynamics, Fort Worth, Texas. 


MAY 1961 


*May 8-10—4th National ISA Power In- 
strumentation Symposium, LaSalle 
Hotel, Chicago, Ill. Contact: H. A. Van 
Wassen, Duquesne Light Co., Pitts- 
burgh 19, Pa. 


May 9-l11—Western Joint Computer Con- 
ference, Ambassador Hotel, Los An- 
geles. Sponsors: IRE, AIEE, Assoc. for 
Computing Machinery. Contact: Dr. 
W. F. Bauer, Thompson Ramo Woold- 
ridge, 8433 Fallbrook Ave., Canoga 
Park, Cal. 


*%May 10-12—Pulp and Paper Instrumen- 
tation Symposium, Northland Hotel, 
Green Bay, Wisc. Sponsors: ISA and 
TAPPI. Contact: J. W. Replogle, Pan- 
ellit Service, Skokie, Il. 


May 15-17—National Symposium on Micro- 
wave Theory & Techniques, Sheraton 
Park Hotel, Washington, D.C. Sponsor: 
IRE. Contact: Gustave Shapiro, Engi- 
neering Electronics Section, National 


pugemn of Standards, Washington 25, 
jo Fad 


May 15-18—l12th Annual Symposium on 
Spectroscopy, Hilton Hotel, Chicago, 
Illinois. Sponsor: SAP. Contact: Wil- 
liam Ashby, Continental Can Co., 7622, 
South Racine Avenue, Chicago 20, III. 


*May 22-24—10th National Telemetering 
Conference, Sheraton Towers Hotel, 
ones. Il. Semeees: ISA, AIEE, 
ARS, IAS, IRE. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa 


May 22-26—1961 National Conference of 
Society of Photographic Scientists & 
Engineers, Arlington Hotel, Binghamp- 
ton, N.Y. Sponsor: SPSE. Contact: 
SPSE, Box 1609, Main Post Office, 
Washington, D.C. 


May 23-25—Symposium on Large Capacity 
Memory Techniques for Computing 
Systems, Dept. of Interior Auditorium, 
Washington, D.C. Sponsor: Informa- 
tion Systems Branch, Office of Naval 
Research. Contact: Josephine Leno, 
Code 430A, Office of Naval Research, 
Washington 25, D.C. 


JUNE 1961 


*xJune 6-8 — ISA Instrument-Automation 
Summer Conference and Exhibit. 
Queen Elizabeth Hall, Royal York Ho- 
tel, Toronto, Ontario, Canada. Con- 
tact: J. S. Bennet, 160 Calvington Dr., 
Toronto, Ontario. 


*%June 12-16—Air Pollution Instrumenta- 
tion Symposium & Annual Meeting of 
Air Pollution Control Association, Ho- 
tel Commodore, New York, N.Y. Spon- 
sors: ISA, APCA. Contact D. F. 
Adams, Div. of Industrial Research, 
Washington State University, Pullman, 
Washington 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, Michigan State Univ., East Lan- 
sing, Michigan. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa. 


*xJune 28-30—2nd Joint Automatic Control 
Conference, Colorado University, Boul- 
der. Col. Sponsors: ISA, AIEE. AIChE, 
ASME, IRE. Contact: ISA Meetings 
Manager, 313 Sixth Ave., Pgh. 22, Pa 


JULY 1961 


*xJuly 16-21—4th International Conference 
On Medical Electronics & 14th Con- 
ference on Electrical Techniques in 
Medicine & Biology, Waldorf-Astoria 
Hotel, New York City. Sponsors: ISA, 
IFME, AIEE, IRE. Contact: Lewis Win- 
ner, 152 W. 42nd St., New York 36, N.Y. 


SEPTEMBER 1961 


*%September 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina. 
Sponsors: ISA, AIEE, IRE. Contact: 
Cc. S. Lisser, Union Carbide Nuclear 

Co., Oak Ridge, Tennssee. 


*%September 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Ave., Canoga Park, Cal. 





LAST CALL FOR... 
ISA, AIP, NBS 4th Symposium on 





Temperature—Its Measurement & Control in Science & Industry, Columbus, 


Ohio, March 27-31 
7th National ISA Symposium on Instrumental Methods of Analysis, Houston, Tex., April 17-19 


Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 
individual no later than four months prior to the scheduled meeting. 
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GPE Controls, Inc. presents 


an outstanding new advance in industrial 
automatic controls...the Rotojet’ series 
of electro-hydraulic servo valves. 
Electrical input specifications include all 
ranges in current use. Total hysteresis 
is less than 0.2%. Single-stage output of 
4% g.p.m. at 1000 p.s.i. matches or exceeds 
most 2-stage units. Frequency response is 
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